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Brief Description of the Drawings 

FIG. 1 is a perspective view of a liquid crystal module of an embodiment of the 
present invention according to first, second and fourth aspects. 

FIG 2 is a plan view of a peripheral portion of the module shown in FIG 1 . 

FIG 3 is a cross-sectional view taken along the line B-B' of FIG 2, 

FIGs. 4(a) and 4(b) are views shovwng a modification example of the liquid 
crystal module. 

FIGs. 5(a) and 5(b) are views showing another modification example of the liquid 
crystal module. 
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FIGs. 6(a), 6(b) and 6(c) are views showing yet another modification example of 
the liquid crystal module. 

FIG 7 is a perspective view of a liquid crystal module of an embodiment of the 
present invention according to third and fourth aspects. 

FIGs. 8(a) and 8(b) are plan views of a peripheral portion of the liquid crystal 
module. 

FIG 9 is a cross-sectional view of the peripheral portion of the liquid crystal 
module. 

FIG. 10 is a perspective view of a modification example of the liquid crystal 
module. 

FIG 11 is a cross-sectional view of the modification example of FIG. 10. 

FIG 12 is a plan view of a flexible wiring board in which a slit is formed. 

FIG 13 is a cross-sectional view of the flexible wiring board in which a slit is 
formed. 

FIG 14 is a cross-sectional view of a flexible wiring board in which a slit is 
formed. 

FIG 15 is a cross-sectional view of a flexible wiring board bent at 90 degrees. 

FIG 16 is a cross-sectional view of a flexible wiring board bent at 1 80 degrees. 

FIG 17 is a perspective view of a liquid crystal module of an embodiment of the 
present invention. 

FIGs. 18(a) and 18(b) are plan views of a peripheral portion of the liquid crystal 
module. 

FIG 19 is a perspective view showing a modification example of the liquid crystal 
module of FIG 17. 

FIG 20 is a perspective view showing a modification example of the liquid crystal 
module of FIG. 17. 

FIG 21 is a perspective view showing a modification example of the liquid crystal 
module of FIG. 17. 

FIG 22 is a cross-sectional view of a main-part of the liquid crystal module of FIG 

17. 

FIG 23 is a perspective view showing a modification example of the liquid crystal 
module of FIG 17. 
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FIG. 24 is a perspective view showing a modification example of the liquid crystal 
module of FIG 17. 

FIG 25 is a perspective view showing a modification example of the liquid crystal 
module of FIG 17. 

FIG 26 is a perspective view showing a modification example of the liquid crystal 
module of FIG 17. 

FIG 27 is a perspective view showing a modification example of the liquid crystal 
module of FIG 17. 

FIG 28 is a cross-sectional view showing an assembled state of the liquid crystal 
module of FIG 24. 

FIG 29 is a cross-sectional view showing an assembled state of the liquid crystal 
module of FIG 24. 

FIG 30 is a perspective view shoving a liquid crystal display device of an 
embodiment of the present invention according to seventh, eighth and tenth aspects. 

FIG 3 1 is a plan view of the vicinity of a flexible wiring board of the liquid 
crystal display device of FIG 30. 

FIG 32 is an exploded perspective view of the vicinity of the flexible wiring 
board of the liquid crystal display device of FIG 30. 

FIG 33 is a cross-sectional view taken along the line X33-X33 of FIG 31. 

FIG 34 is a cross-sectional view taken along the line X34-X34 of FIG 31. 

FIG 35 is a flow chart showing an example of a manufacturing process of a 
display device according to a tenth aspect of the present invention. 

FIG 36 is a cross-sectional view showing the manufacturing process. 

FIG 37 is a plan view of a modification example of a flexible wiring board used 
in the liquid crystal display device of FIG 30. 

FIG 38 is a perspective view showing a liquid crystal display device of a second 
embodiment of a panel according to the seventh aspect. 

FIG 39 is a cross-sectional view of the embodiment of FIG 38. 

FIG 40 is a plan view showing a liquid crystal display device of a third 
embodiment of the present invention according to the seventh aspect. 

FIG 41 is a cross-sectional view taken along the line X41-X41 of FIG 40. 

FIG 42 is a cross-sectional view taken along the line X42-X42 of FIG. 40. 
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FIG 43 is a plan view of a liquid crystal display device of a fourth embodiment of 
the present invention according to the seventh aspect. 

FIG. 44 is a cross-sectional view taken along the line X44-X44 of FIG 43. 

FIG 45 is a cross-sectional view showing a first modification example of the 
above embodiment. 

FIG. 46 is a cross-sectional view showing a second modification example of the 
above embodiment. 

FIG 47 is a plan view showing a liquid crystal display device of a fifth 
embodiment of the present invention according to the seventh aspect. 

FIG. 48 is a cross-sectional view taken along the line X48-X48 of FIG. 47. 

FIG 49 is a plan view showing a liquid crystal display device of a sixth 
embodiment of the present invention according to the seventh aspect. 

FIG 50 is a cross-sectional view taken along the line X50-X50 of FIG 49. 

FIG 51 is a cross-sectional view showing a liquid crystal display device of a 
seventh embodiment of the present invention according to the seventh aspect. 

FIG 52 is a plan view showing the liquid crystal display device of FIG 51. 

FIG 53 is a plan view showing a liquid crystal display device of a eighth 
embodiment of the present invention according to the seventh aspect. 

FIG. 54 is a cross-sectional view of the liquid crystal display device of FIG 53. 

FIG 55 is a perspective view of a conventional liquid crystal module. 

FIG 56 is a cross-sectional view taken along the line A-A of FIG 55 

Detailed Description of the Preferred Embodiments 

The present invention relates to an assembly structure of a flat type device and a 
method for assembling the same. 

More particularly, the present invention relates to an assembly structure of a flat 
type device including a panel having electrode terminals disposed on a peripheral 
portion thereof, such as liquid crystal, EL, plasma and other panels. 

Among various types of panels, a liquid crystal panel is described here. 

As shown in FIGs. 55 and 56, which eire perspective and cross-sectional views of 
a prior art, a liquid crystal panel 320 is generally constructed such that liquid crystals 
321 are sealed in between a pair of glass substrates 301, 302 and a large number of 
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electrode terminals 303 are disposed on a peripheral portion of one glass substrate 302. 

FIG 56 shows a cross-sectional view taken along the line A-A' of FIG. 55. 

In this assembled state, the liquid crystal panel 320 has on a peripheral portion 
thereof: flexible wiring boards 304, 304',... each of which has a drive IC 305 mounted 
thereon for driving the liquid crystal panel 320; a generally L-shaped common wiring 
board 307 for receiving signals from the outside; and a rectangular control board 311 for 
feeding signals to the common wiring board through a connector 308 (the assembled 
panel is referred to as a "module"). 

As shown in FIG. 55, the common wiring board 307 has, on one surface thereof, a 
bus line (circuit wiring) 371, and electrode terminals 372 electrically connected with the 
bus line 371 and corresponding to the flexible wiring boards 304, 304',. . ., respectively. 

As shown in FIG 56, the flexible wiring board 304 has a wiring layer, which 
includes an output terminal 342 and an input terminal 306, formed on a base material 
surface 340 having a flexibility. 

The drive IC 305 is connected to the wiring layer by bump electrodes 305a, 305b 
(a reference numeral 396 designates resin). 

Conventionally, the glass substrate 302 and the common wiring board 307 are 
juxtaposed vsdth the electrode terminals 303, 372 faced upward. 

Then the electrode terminals 303, 372 are electrically connected to the output 
terminal 342 and the input terminal 306 of the flexible wiring board 304 by means of an 
anisotropic conductive material 395 or solder (not shown), respectively. 

Also, as shown in FIG 55, one end of the connector 308 is connected to the bus 
line 371 of the common wiring board 307, while the other end of the connector 308 is 
connected to a signal feed terminal (not shown) of the control board 311. 

In operation, a signal is fed to the bus line 371 of the common wiring board 307 
from the control board 311 through the connector 308. Sequentially, through the bus line 
371, the electrode terminal 372 and the input terminal 306, the signal is input to the 
drive IC 305 of the flexible wiring boards 304, 304',. ... 

Then, the signal output by the drive IC 305 is applied to pixels through the output 
terminals 342 and the electrode terminals 303. 

Therefore, the liquid crystal panel 320 is driven. 

Recently, liquid crystal panels have been undergoing very severe competitive 
development, facing a demand for down-sizing and weight reducing the liquid crystal 
panel modules. However, the above-described conventional assembling structure has the 
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common wiring board 370 and the control board 311 disposed and spaced from each 
other on side portions of the liquid crystal panel 320, thus inevitably resulting in a rather 
large size module. Further, since two types of large components, i.e., the common 
wiring board 307 and the control board 311, are provided, and the module is increased 
in weight, it makes a difficulty for weight reduction. 

Still further, the number of parts is increased so that the material cost is also 
increased. 

Since the number of times of connection process is large, the required manpower 
and time is increased, thereby causing higher cost, disadvantageously. 

Also, the larger the number of parts and the size is, the more the module is 
affected by external force. 

Furthermore, the larger the number of times of connection process is, the more the 
rate of occurrence of defectives is increased. 

For these and other reasons, there is a further problem that the reliability of the 
module is deteriorated. 

Therefore, the present invention has been developed to solve the above described 
disadvantages and has an object to provide a structure and method for assembling a 
panel by which a panel having electrode terminals disposed on a peripheral portion 
thereof and typified by liquid crystal panels can be assembled with small size, light 
weight, low cost and high reliability. 

In order to achieve the aforementioned object, an assembly structure according to 
a first aspect of the present invention is an assembly structure of a flat type device, in 
which a panel has a plurality of electrode terminals disposed along a peripheral portion 
of one surface thereof, a flexible wiring board on which a drive IC for driving the panel 
is mounted is electrically connected to the electrode terminals of the panel, and wherein 
a circuit wiring for transferring a signal fed from the outside is electrically connected to 
the flexible wiring board, the assembly structure comprising: an arreingement of the 
peripheral portion of the panel where a circuit wiring is provided at a layer below the 
electrode terminals so as to extend along the peripheral portion and to be electrically 
insulated from the electrode terminals with an insulating layer interposed therebetween, 
and where a junction terminal is provided so as to conduct vsdth the circuit wiring, to 
penetrated through the insulating layer at a specified place, and to share the same layer 
with the electrode terminals; and an arrangement of one side of the flexible wiring board 
where an input terminal and output terminals leading to the drive IC are provided at 
places corresponding to the jvinction termined and electrode terminals of the peripheral 
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portion of the panel; wherein the flexible wiring board is overlaid on the peripheral 
portion of the panel so that the junction terminal and electrode terminals of the 
peripheral portion of the panel are electrically connected to the input terminal and 
output terminals of the flexible wiring board, respectively. 

In the assembly structure of the flat type device according to the first aspect of the 
present invention, in operation, a signal fed to the circuit wiring of the peripheral 
portion of the panel fi-om the outside is input to the drive IC through the junction 
terminal, 

A signal output by the drive IC is fed to the inside of the panel through the output 
terminals of the flexible wiring board and the electrode terminals of the peripheral 
portion of the panel. 

Thus, the panel is driven. 

In the assembly structure of the flat type device according to the first aspect of the 
invention, the common siring board which would be disposed on a side portion of the 
panel in the prior art is omitted. 

Accordingly, the size of the module is reduced compared with the prior art. 

Also, the number of parts is reduced so that the module is reduced in weight. 

Such reduction in the number of the parts results in a reduction in the material 

cost. 

However, the junction terminal and electrode terminals of the panel are 
collectively connected to the input terminal and output terminals of the flexible wiring 
board by means of, for example, an anisotropic conductive material. 

This allows the connection process to be achieved at one time so that the required 
manpower and time is reduced compared with the prior art and thus the cost is also 
reduced. Further, beised on the fact that the number of connection process is reduced and 
that the panel and the common wiring board, which are large-sized components, are not 
coupled with each other by the flexible wiring board but integrated together, a high 
yield of the production process can be attained and products with higher reliability can 
be offered to the market. 

As described above, in the assembly structure according to the first aspect of the 
present invention, the common wiring board, which would be disposed on a side portion 
of the panel in the prior art, can be omitted. 

Accordingly, the module can be reduced in size, compared with the prior art. 

Also, since the number of parts is reduced, the module can be reduced in weight. 
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Such reduction in the number of parts allows the material cost to be reduced. 

However, the junction terminal and electrode terminals of the panel can be 
collectively connected to the input terminal and output terminals of the flexible wiring 
board by means of, for example, an anisotropic conductive material. 

This allows the connection process to be achieved at one time, so that the required 
manpower and time can be reduced compared with the prior art. 

As a result, the cost can be reduced. 

Further, the structure is that the input terminal and output terminals of the flexible 
wiring board are provided in series and that the panel and the circuit board, which are 
both large-sized components, are not coupled with each other by the flexible wiring 
board. 

This arrangement makes the resulting module less vulnerable to any extemal 

force. 

Also, the production yield is improved so that the cost can be reduced and the 
product reliability is enhanced. 

When the electrode terminals of the peripheral portion of the panel are connected 
by means of an anisotropic conductive material, the anisotropic conductive material, 
which is the today's major material to be used for interconnection in liquid crystal 
panels, makes it possible to utilize the existing know-how and equipment. 

This leads to a less amount of new investment. 

Therefore, conventional production techniques and commercially available or 
existing equipment may be easily employed. 

When electronic components such as a chip capacitor and a resistor are mounted 
on the flexible wiring board, a compact module with an upgraded display can be made 
by reducing noise of signals input to the drive IC. 

When a portion of the flexible wiring board, which is protruded toward a side 
portion of the peripheral portion of the panel, is bent so as to be wound arovind the 
peripheral portion of the panel, the module can be further reduced in size. 

When at least a region where the peripheral portion of the panel and the flexible 
wiring board are overlapped with each other and the drive IC mounted on the flexible 
wiring board are covered with desired protective resin, any harmful substances such as 
moisture, NaCl, and H2S gas and the like can be prevented from penetrating into the 
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connecting points at which the junction terminal and electrode terminals of the 
peripheral portion of the panel are connected to the input terminal and output terminals 
of the flexible wiring board, respectively. 

Also, the drive IC is firmly fixed so that inner leads of the drive IC are not broken, 
whereby durability to vibrations and shocks is enhanced as a whole. 

Accordingly, the panel is further improved in its reliability so as to be usable 
under very severe conditions. 

If the electrode terminals of the peripheral portion of the panel are press-fitted by 
a clip made of a shape memorizing member having a U-shape in section, any defective 
drive IC that has proved or generated after assembling can be easily exchanged for a 
good drive IC (or a flexible wiring board on which the good drive IC is moimted) 
without the need of removing the defective components or other work. 

Further, if the electrode terminals of the peripheral portion of the panel are 
press-fitted by a shape memorizing member having a U-shape in section after being 
connected by an anisotropic conductive material or the like, the module reliability can 
be fiirther enhanced. 

The assembling method according to a second aspect of the invention is a method 
for assembling a flat type device, in which a panel has a plurality of electrode terminals 
disposed along a peripheral portion of one surface thereof, a flexible wiring board on 
which a drive IC for driving the panel is mounted is electrically connected to the 
electrode terminals of the panel, and a circuit wiring for transferring a signal fed firom 
external is electrically connected to the flexible wiring board, the method for 
assembling a flat type device comprising the steps of: forming, on the peripheral portion 
of the panel, a circuit wiring at a layer below the electrode terminals so as to extend 
along the peripheral portion and to be electrically insulated fi'om the electrode terminals 
with an insulating layer interposed therebetween, and forming a jimction terminal so as 
to conduct with the circuit wiring, to penetrate through the insulating layer at a specified 
place, and to share the same layer with the electrode terminals; forming, on one side of 
the flexible wiring board, an input terminal and output terminals leading to the drive IC 
at places corresponding to the jvinction terminal and electrode terminals of the 
peripheral portion of the panel; aligning the junction terminal and the electrode 
terminals with the input terminal and the output terminals with the peripheral portion of 
the panel and the flexible wiring board opposed to each other; and electrically 
connecting the junction terminal and the electrode terminals to the input terminal and 
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the output terminals by means of an anisotropic conductive material. 

In the method according to the second aspect of the present invention, the junction 
terminal and electrode terminals of the peripheral portion of the panel are electrically 
connected to the input terminal and output terminals of the flexible wiring board by 
means of an anisotropic conductive material. 

Therefore, the terminals are collectively connected so that the connection process 
can be achieved at one time. 

As a result, the required manpower and time is reduced so that the cost is lowered. 
Further, by using the existing know-how and equipment, new production facilities may 
be easily introduced with low cost. 

The assembly structure according to a third aspect of the present invention is an 
assembly structure of a flat type device, in which a panel has a plurality of electrode 
terminals disposed along a peripheral portion of one surface thereof, a plurality of 
flexible wiring boards which have a vsdring layer on a base material surface with a 
flexibility and on which a drive IC for driving the panel is mounted are electrically 
connected to the electrode terminals of the panel, and a circuit wiring for transferring a 
signal fed from external is electrically connected to the flexible wiring boards, the 
assembly structure comprising: an arrangement of the peripheral portion of the panel 
where a first junction terminal and a second junction terminal corresponding to the 
respective flexible wiring boards and sharing the same layer with the electrode terminals 
are provided on both sides of a group of the electrode terminals corresponding to the 
respective flexible wiring boards along the peripheral portion of the panel, and where a 
first circuit wiring for connecting the second junction terminal corresponding to one of 
the flexible wiring boards to the first junction terminal corresponding to another flexible 
wiring board adjacent to the flexible wiring board is provided in proximity to a row 
formed by the various terminals; and an arrangement of the flexible wiring boards 
where an input terminal, output terminals and a third junction terminal formed of part of 
the wiring layer and leading to the drive IC are provided at places corresponding to the 
first junction terminal of the peripheral portion of the panel, and where a second circuit 
wiring for connecting the input terminal to the third junction terminal is provided; 
wherein the flexible wiring boards are overlaid on the peripheral portion of the panel so 
that the first junction terminal, electrode terminals and second junction terminal of the 
peripheral portion of the panel are electrically connected to the input terminal, output 
terminals and third jimction terminal of the respective flexible wiring boards in their 
respective correspondence. 
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In the assembly structvire according to the third aspect of the present invention, in 
operation, a signal is fed to the first circuit wiring of the peripheral portion of the panel 
from the external control board through the connector and the like. 

The signal is input to the drive IC from the first junction terminal through the 
input terminal of the flexible wiring board. 

A signal output by the drive IC is fed to the inside of the panel through the output 
terminals of the flexible wiring board and the electrode terminals of the peripheral 
portion of the panel. Thus, the panel is driven. 

Also, signal is branched by the first jvinction terminal, passed sequentially through 
the second jimction terminal and first circuit wiring of the peripheral portion of the 
panel leading to the second circuit wiring of the flexible wiring board, and thus fed to 
the first jimction terminal corresponding to another flexible wiring board adjacent to the 
flexible wiring board. 

Then, the signal is input to the drive IC from the first junction terminal through 
the input termined of the adjacent flexible wiring board. 

A signal output by the drive IC is fed to the inside of the panel through the input 
terminal of the adjacent wdring board and the electrode terminals of the peripheral 
portion of the panel. 

In this way, the signal is continuously fed to the electrode terminals corresponding 
to an adjacent flexible wiring board. 

In the assembly structure of the flat type device according to the third aspect of 
the present invention, the common wiring board, which would be disposed at a side 
portion of the panel in the prior art, is omitted. 

Accordingly, the module can be reduced in size compared with the prior art. 

Also, the number of parts is reduced so that the weight of the module is reduced. 

Such reduction in the number of parts allows a reduction in material cost. 

However, the first junction terminal, electrode terminals and second jimction 
terminal of the peripheral portion of the panel are collectively connected to the input 
terminal, output terminals and third junction terminal of the flexible wiring board by 
means of, for example, an anisotropic conductive material. 
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Also, the process of connection between the flexible wiring boards and the 
common wiring board exists (the control board is connected to the first circuit wiring of 
the peripheral portion of the panel through a connector as in the prior art). 

Therefore, the manpower and time required is reduced so that the cost is lowered. 

Further, since a smaller number of parts are involved and the module size is also 
small, or since a smaller number of times of connection is involved, the module is less 
affected by any extemal force so that the rate of occurrence of defectives is lowered, 
accompanied by other advantages. 

As a result, the module reliability is enhanced. 

When a portion of the flexible wiring board that is protruded to a side portion of 
the peripheral portion of the panel is wound around the peripheral portion of the panel, 
the module size is further reduced. 

When a slit is provided to the base material surface of the portion, at which the 
flexible wiring boards are wound, in a direction along the peripheral portion of the panel, 
the flexible wiring boards can be more easily bent aroxmd the winding portion, so that 
the module becomes easier to assemble. 

When a clip made of a shape memorizing member having a U-shape in section is 
provided to pinch the peripheral portion of the panel on outside of the respective 
flexible wiring boards so that, when a group of the electrode terminals corresponding to 
the respective flexible wiring boards are press-fitted, the corresponding terminals can be 
easily connected to each other. 

Moreover, any flexible wiring board on which a defective IC that has provided or 
generated after assembling is mounted can be easily exchanged for new one without the 
need of removing the defective components or other work. 

When a slit is provided to the base material surface of a portion of each of the 
respective flexible wiring boards that corresponds to a spacing between the row of the 
input terminal, the output terminals and the third junction terminals, and the second 
circuit v^ng so as to extend along the spacing while being close to the terminals, the 
slit is allows any excess of the material that connects the corresponding terminals to 
each other to easily flow among the terminals wdthout being affected by the second 
circuit wiring pattem and the like. 

As a result, the insulating property between the connecting terminals of the 
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flexible wiring board and the first or second circuit wiring can be readily retained. 

Further, the conditions that result after connection among the connecting terminals 
become uniform so that a stable reliability of the module can be attained. 

When the base material surface has been removed at a portion of the flexible 
wiring boards that corresponds to the input terminal, the output terminals or the third 
junction terminal, a prober terminal for performing tests can be brought in contact with 
the terminals through the portion where the base material surface has been removed, 
while the flexible wiring board is connected to the peripheral portion of the panel. 

As a result, the tests for the panel and the drive IC can be easily performed. 

When the flexible wiring boards are overlaid on the peripheral portion of the panel 
in such a way that the row of the input terminal, the output terminals and the third 
junction terminal is located at an outer side than the second circuit wiring, and when a 
portion of the flexible wiring boards that corresponds to the second circuit wiring is bent 
substanti£illy at 90 to 180 degrees Mdth respect to the portions corresponding to the 
various terminals, a width of the peripheral portion of the panel is required to be 
equivalent to the portions corresponding to the various terminals, so that the width of 
the peripheral portion of the panel can be designed narrow. 

As a result, the module size can be further reduced. 

When flexible wiring boards are overlaid on the peripheral portion of the panel in 
such a way that the row of the input terminal, the output terminals and the third junction 
terminal is located at an inner side than the second circuit wiring, and when a portion of 
the flexible wiring boards on one side of the row of the various terminals opposite to the 
side on which the second circuit v^ring is located is bent at 90 to 180 degrees wdth 
respect to the portions corresponding to the various terminals, the width of he peripheral 
portion of the panel is required to be equivalent to the portions corresponding to the 
terminals, so that the vsddth of the peripheral portion of the panel can be designed to be 
narrow. 

As a result, the module size can be further reduced. 

When the drive IC is mounted on a portion of each of the flexible wiring boards at 
which the flexible wiring boards are bent, the extent in which the flexible wiring board 
is protruded toward a side portion of the peripheral portion of the panel is reduced by an 
extent of the width of the drive IC. 
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As a result, the module size can be further reduced. 

Further, when electronic components such as capacitor and resistor are mounted 
on the flexible wiring boards, the measurement of noise in the input signal line and the 
like can be easily performed in a compact-moimting structure. 

As a result, a compact module of high display grade can be realized. 

The assembling method according to a fourth aspect of the invention is a method 
for assembling a flat type device, in which a panel has a plurality of electrode terminals 
disposed along a peripheral portion of one surface thereof, a plurality of flexible wiring 
boards which have a wdring layer on a base material surface with a flexibility and on 
which a drive IC for driving the panel is mounted are electrically connected to the 
electrode terminals of the panel, and a circuit wiring for transferring a signal fed from 
the outside is electrically connected to the flexible wiring boards, the method for 
assembling a flat type device comprising the steps of: forming, on the peripheral portion 
of the panel, a first junction terminal and a second junction terminal corresponding to 
the respective flexible wiring boards and sharing the same layer with the electrode 
terminals corresponding to the respective flexible wiring boards in a direction along the 
peripheral portion of the panel, and forming a first circuit wiring for connecting the 
second junction terminal corresponding to one of the flexible wiring boards to the first 
junction terminal corresponding to another flexible wiring board adjacent to the flexible 
wiring board in proximity to a row formed by the various terminals; forming, on the 
flexible wiring boards, an input terminal, output terminals and a third jimction terminal 
formed of part of the wiring layer and leading to the drive IC at places corresponding to 
the first junction terminal, electrode terminals and second junction terminal of the 
peripheral portion of the panel, and forming a second circuit wiring for connecting the 
input terminal to the third junction terminal; and aligning the first junction terminal, 
electrode terminals and second junction terminal of the peripheral portion of the panel 
with the input terminal, output terminals and third junction terminal of the respective 
flexible wiring boards v^th the peripheral portion of the panel and the flexible vsdring 
boards opposed to each other, and electrically connecting the corresponding terminals to 
each other by means of a specified electrically connecting material. 

In the assembling method according to the fourth aspect of the invention, the first 
jimction terminal, electrode terminals and the second junction terminal of the peripheral 
portion of the panel are connected to the input terminal, output terminals and third 
jimction terminal of the respective flexible wiring board by means of a specified 
electrical connecting material (anisotropic conductive material, solder, photo-setting 
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insulating resin, etc.) 

Thus, the corresponding terminals can be collectively formed. Further, there is 
involved no connecting process of the flexible wiring board and the common Mdring 
board (the control bard is connected to the first circuit wiring of the peripheral portion 
of the panel by means of a connector as in the prior art). 

Accordingly, the required manpower and time is reduced, so that the cost is 
lowered. 

Further, the input terminal and the output terminals are coimected tmder the same 
conditions. 

Thus, variation in the connecting conditions of the two types of terminals in 
fabrication is reduced, so that a stable reliability of the module can be attained. 

The assembly structure according to a fifth aspect of the invention is an assembly 
structure of a flat type device, in which a panel has a plurality of electrode terminals 
disposed along a peripheral portion of one surface thereof, a plurality of flexible wiring 
boards which have a wiring layer on a base material surface with a flexibility and on 
which a drive IC for driving the panel is mounted are electrically connected to the 
electrode terminals of the panel, and a control board for feeding a signal for driving the 
panel is electrically connected to the flexible wiring boards, the assembly structure 
comprising: an arrangement of the peripheral portion of the panel where a first junction 
terminal and a second junction terminal corresponding to the respective flexible Mdring 
boards and sharing the same layer with the electrode terminals are provided on both 
sides of a group of the electrode terminals corresponding to the respective flexible 
wiring boards in a direction along the peripheral portion of the panel, and where a first 
circuit wiring for connecting the second junction terminal corresponding to one of the 
flexible wiring boards to the first junction terminal corresponding to another flexible 
wiring board adjacent to the flexible wiring board is provided in proximity to a row 
formed by the various terminals; an arrangement of the flexible wiring boards where an 
input terminal, output terminals and a third junction terminal formed of part of the 
wiring layer and leading to the drive IC are provided at places corresponding to the first 
junction terminal, electrodes terminals and second jimction terminal of the peripheral 
portion of the panel, and where a fourth junction terminal leading to the third jimction 
terminal through a third circuit wiring is provided; and an arrangement on one surface 
of the control board where a signal feed terminal for feeding a signal for driving the 
panel is provided in correspondence to the fourth junction terminal of the flexible 
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wiring boards; wherein the flexible wiring board are overlaid on the peripheral portion 
of the panel so that the first junction terminal, electrode terminals and second junction 
terminal of the peripheral portion of the panel are electrically connected to the input 
terminal, output terminals and third junction terminal of the respective flexible wiring 
boards in their respective correspondence; and wherein the control board is overlaid on 
the flexible wiring boards so that the fourth junction terminal of the flexible wiring 
boards is electrically connected to the signal feed terminal of the control board in 
correspondence. 

In the assembly structure of the flat type device according to the fifth aspect of the 
invention, in operation, a signal is fed fi-om the signal feed terminal of the control board 
to the fourth jxmction terminal of the flexible wiring board. 

This signal is input fi*om the fourth junction terminal to the drive IC sequentially 
through the third circuit wiring, the third junction terminal, the second circuit wiring 
and the input terminal. 

A signal output by the drive IC is fed to the inside of the panel through the output 
terminals of the flexible waring board and the electrode terminals of the peripheral 
portion of the panel (direct route). 

Thus, the panel is driven. 

Also, the signal can be fed to the panel through a following indirect route. This 
signal is branched by the third jxmction terminal of the flexible wiring board, passed 
sequentially through the first circuit wiring leading to the second junction terminal of 
the peripheral portion of the panel, and thus fed to the first junction terminal 
corresponding to another fiexible wiring board adjacent to the flexible wiring board. 

Then the signal is input to the drive IC from the first junction terminal through the 
input terminal of the adjacent flexible wiring board. 

A signal output by the drive IC is fed to the inside of the panel through the output 
termmals of the adjacent flexible wiring board and the electrode terminals of the 
peripheral portion of the panel. 

In this way, the signal is fed to the electrode terminals corresponding to an 
adjacent flexible vsaring board one after another. 

In the eissembly structure of the flat type device according to the fifth aspect of the 
invention, the common wiring board and the connector which would be disposed at a 
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side portion of the panel in the prior art are omitted. 

Therefore, the module size is reduced compared with the prior art. 

Also, the number of parts is reduced, so that the module is reduced in weight. 

Further, such a reduction in the number of parts allows a reduction in the material 

cost. 

However, the first junction terminal, electrode terminals and second junction 
terminal of the peripheral portion of the panel are collectively connected to the input 
terminal, output terminals and third junction terminal of the flexible wiring board by 
means of, for example, an anisotropic conductive material. The connecting process 
between the flexible wiring board and the control board is in burden to a level similar to 
or less than the connecting process for the common wiring board in the prior art. 

The connecting process for the connector is entirely eliminated. 

Accordingly, the total manpower and time required is reduced compared with the 
prior art. 

As a result, the cost is lowered. 

Furthermore, the module reliability is stabler and improved by virtue of its 
number of times of connection smaller than in the prior art, and other advantages. 

When the panel is generally rectangular shaped and the control board is generally 
L-shaped, U-shaped or square-shaped along the peripheral portion of the panel, the 
signal is fed from the control board to the flexible wiring boards by a direct route, i.e., a 
shortest route as required. 

Accordingly, the wire resistance is reduced. 

When the fourth junction terminal of the plurality of flexible wiring boards is not 
connected to the signal feed terminal of the control board, the number of connecting 
points between the flexible wiring board and the control board is reduced. 

As a result, the required manpower and time is further reduced so that the cost is 
lowered. 

For example, the fourth junction terminal of the flexible wiring board is connected 
to the signal feed terminal of the control board at a comer portion of the peripheral 



17 



portion of the panel, while the fourth junction terminal of the flexible wiring board is 
not connected to the signal feed terminal of the control board at places other than the 
comer portion. 

In such a case, the signal is fed through the aforementioned direct route to the 
electrode terminals corresponding to the flexible wiring board at the comer portion of 
the peripheral portion of the panel, while the signal is fed through the aforementioned 
indirect route to the electrode terminals corresponding to the flexible wiring board at 
places other than the comer portion. 

However, in this case, since the control board is not required to be provided along 
the peripheral portion of the panel, it may be provided only at the comer portion. 

Accordingly, the module is further reduced in size and weight. 

When the fourth junction terminal of the part of the flexible wiring board is cut off 
and removed together with the base material surface, it is no longer necessary to prepare 
different types of flexible wiring boards previously for assembling. 

In other words, the fourth junction terminal is provided at the flexible wiring 
board, and the fourth junction terminal is cut off and removed before starting the 
assembly. In such a case, design cost for the flexible wiring boards will not generated. 

The portion of the part of the flexible wiring boards that is protmded to a side 
portion of the peripheral portion of the panel is bent at least once, the module size is 
further reduced. 

When the control board is overlaid on the peripheral portion of the panel directly 
or through a spacer assembled integrally therev^th, the module is increased in strength 
with its reliability enhanced. 

Also, it is no longer needed to provide an auxiliary reinforcement member for 
assembling the panel and the control board, so that the module can be designed for 
small size and light weight. 

When the control board is mounted on one surface of the peripheral portion of the 
panel so as to be opposed to the surface on which the electrode terminals are formed, 
and when the flexible wiring boards are wound arovind a peripheral portion of the panel 
and the control board, the module size is further reduced. 

When a clip made of a shape memorizing member having a U-shape in section is 
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provided to pinch the peripheral portion of the panel and the control board on an outside 
of the flexible wiring boards so that, when a group of the electrode terminals 
corresponding to the respective flexible wiring boards are press-fitted, the terminals can 
be easily connected to each other. 

Moreover, any flexible wiring board on which a defective IC that has proved or 
generated after the assembling can be easily exchanged for new one. 

When connection between the peripheral portion of the panel and the flexible 
wiring boards and connection between the flexible wiring boards and the control board 
are achieved by the same connecting material, they can be collectively connected at the 
same time by heating and thermally curing the conductive material by, for example, two 
terminal press head tips. As a result, the manpower and time required is reduced so that 
the cost is lowered. 

The assembly method according to a sixth aspect of the invention is a method for 
assembling a flat type device, in which a panel has a plurality of electrode terminals 
disposed along a peripheral portion of one surface thereof, a plurality of flexible wiring 
board which have a wiring layer on a base material surface with a flexibility and on 
which a drive IC for driving the panel is mounted are electrically connected to the 
electrode terminals of the panel, and a control board for feeding a signal fed fi-om the 
outside is electrically connected to each of the flexible wiring boards, the method for 
assembling a flat type device comprising the steps of: forming, on the peripheral portion 
of the panel, a first junction terminal and a second junction terminal corresponding to 
the respective flexible wiring boards and sharing the same layer with the electrode 
terminals corresponding to the respective flexible wiring boards in a direction along the 
peripheral portion of the panel, and forming a first circuit wiring for connecting the 
second junction terminal corresponding to one of the flexible wiring boards to the first 
jxmction terminal corresponding to another flexible wiring board adjacent to the flexible 
wiring board in proximity to a row formed by the various terminals; forming, on the 
flexible wiring boards, an input terminal, output terminals and a third junction terminal 
formed of part of the wiring layer and leading to the drive IC at places corresponding to 
the first junction terminal, electrode terminals and second junction terminal of the 
peripheral portion of the panel, forming a second circuit wiring for connecting the input 
terminal to the third junction terminal, and forming a fourth junction terminal leading to 
the third junction terminal through a third circuit wiring; forming, on one surface of the 
control board, a signal feed terminal for feeding a signal for driving the panel in 
correspondence to the fourth junction terminal of the flexible wiring boards; overlaying 
the flexible wiring boards on the peripheral portion of the panel, so that the first junction 
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terminal, electrode terminals and second junction terminal of the peripheral portion of 
the panel are electrically coimected to the input terminal, output terminals and third 
junction terminal of the respective flexible wiring boards in their respective 
correspondence; and overlaying the control board on the flexible wiring boards so that 
the fourth junction terminal of the flexible wiring board is electrically connected to the 
signal feed terminal of the correspondent control board. 

In the method for assembling the flat type device according to the sixth aspect of 
the invention, the first junction terminal, electrode terminals and second junction 
terminal of the panel are collectively coimected to the input terminal, output terminals 
and third junction terminal of the flexible wiring board by means of, for example, an 
anisotropic conductive material. 

Also, the cormecting process between the flexible wiring boards and the control 
board is reduced in burden to a level similar to or less than the connecting process for 
the common vsdring board in the prior art. 

The connecting process for the cormector is entirely eliminated. 

Accordingly, the required manpower and time is reduced compared vsdth the prior 
art. As a result, the cost is lowered. 

When the control board is overlaid directly or through a spacer on one surface of 
the peripheral portion of the panel opposite to the surface on which the electrode 
terminals are formed, and when the flexible wiring boards are wound around a 
peripheral portion of the panel and the control board, and further when a clip made of a 
shape memorizing member having a U-shape in section is provided to pinch the 
peripheral portion of the panel and the control board on an outer side of the flexible 
wdring boards so that a group of the terminals corresponding to the respective flexible 
v^ring boards are press-fitted, the module size is further reduced. 

However, the terminals can be easily connected to each other so that the assembly 
work is facilitated. 

When a connecting material which will be cured by heating and pressurization or 
by heating, cooling and pressurization is provided between the peripheral portion of the 
panel and the flexible waring boards and between the flexible wiring boards and the 
control board, and when connection of the terminals in their correspondence is 
simultaneously achieved by two terminal press head tips, cormection between the panel 
and the flexible wiring boards and cormection between the flexible wiring boards and 
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the control board can be collectively achieved at the same time. 

Accordingly, the required manpower and time is reduced so that the cost is 
lowered. 

The assembly structure according to a seventh aspect of the invention is an 
assembly structure of a flat type device comprising; a display panel having a peripheral 
portion and a plurality of wiring boards which are disposed on the peripheral portion of 
the display panel in an array direction along the peripheral portion and on which a 
circuit element for driving the display panel is mounted, the plurality of wiring boards 
respectively comprising an insulating substrate, a plurality of connecting terminals 
arrayed on the insulating substrate in such a direction as to intersect the array direction 
of the wiring boards at proximately both ends of each of the wiring boards in their array 
direction, and a bypass wiring which electrically connects at least part of a plurality of 
connecting terminals at proximately the both ends with each other and which is 
electrically connected to the circuit element; the display panel including a plurality of 
common lines which are connected respectively to the connecting terminals of each of 
the plurality of wiring boards adjacent to one another on the peripheral portion and 
which are formed among the connecting terminals of the plurality of wiring boards 
adjacent to one another; wherein the connecting terminals of each of the plurality of 
wiring boards are connected to the plurality of common lines and other connecting 
terminals on the display panel by means of the same connecting material. 

According to the seventh aspect of the invention, the display device comprises a 
display panel having a peripheral portion, and a plurality of wiring boards which are 
disposed on a peripheral portion of the display panel in an array direction extending 
along the peripheral portion and on which a circuit element for driving the display panel 
is mounted. 

A plurality of connecting terminals arranged on the plurality of wiring boards are 
arrayed on an insulating substrate at proximately both ends in the array direction of the 
wiring boards in such a direction as to interest this array direction. 

Also, a bypass wiring is formed on each of the plurality of wiring boards. The 
bypass wiring electrically connects at least part of the plurality of connecting temiinals 
at the proximately both ends of the flexible wiring boards with each other and is 
electrically connected to the circuit element. 

Such a structure of the wiring boards makes the wire resistance due to distribution 
of the common lines lower than in case that the connecting terminals are arrayed in 
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parallel in the array direction, thereby leading to a stabler display grade. 

The assembly structure according to an eighth aspect of the invention is an 
assembly structure of a flat type device comprising: a display panel having a peripheral 
portion and a plurality of wiring boards which are disposed on the peripheral portion of 
the display panel in an array direction along the peripheral portion and on which a 
circuit element for driving the display panel is mounted, the plurality of wiring boards 
respectively comprising an insulating substrate, a plurality of connecting terminals 
arrayed on the insulating substrate in such a direction as to intersect the array direction 
of the wiring boards at proximately both ends of each of the wiring boards in their array 
direction, and a bypass wiring which electrically connects at least part of a plurality of 
connecting terminals at proximately the both ends with each other and which is 
electrically connected to the circuit element; the display panel including a plurality of 
common lines which are connected in common to part of the connecting terminals of 
each of the plurality of wiring boards on the peripheral portion and which are formed 
over a range including an array range of the plurality of wiring boards; wherein the 
connecting terminals of each of the plurality of wiring boards are connected to the 
plurality of common lines and other connecting terminals on the display panel by means 
of the same connecting material. 

According to the eighth aspect of the invention, the display panel has a plurality of 
common lines which are connected to their correspondent connecting terminals of a 
plurality of wiring boards adjacent to one another on the peripheral portion and which 
are formed among the connecting terminals of the plurality of wiring boards adjacent to 
one another. 

The connecting terminals of the plurality of v^ring boards are connected to the 
plurality of common lines and other connecting terminals on the display panel by means 
of the same connecting material. 

Such a structure of the display panel makes it feasible to substantially reduce the 
area occupied by the display device. 

The reason is that, when comparing with the case where a separate wiring board 
other than the display panel and the above wiring boards is used so that the above 
common lines are provided on the separate wiring board, such a separate wiring board 
can be omitted. 

In this way, according to the seventh and eighth aspects of the invention, the 
foUowdng advantages can be attained: 
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(1) The display device is ofifered with smaller same and less thickness. 

(2) The display device is offered with less weight. 

(3) The display device is less affected by any external force by virtue of its 
small-size structure, and the reliability as a display is enhanced. 

The assembly structure according to a ninth aspect of the invention is an assembly 
structure of a flat type device comprising: a display panel having a peripheral portion 
and a plurality of wiring boards which are disposed on the peripheral portion of the 
display panel in an array direction along the peripheral portion and on which a circuit 
element for driving the display panel is mounted, the plurality of wiring boards 
respectively comprising an insulating substrate and a bypass wiring which electrically 
connects at least part of a plurality of connecting terminals at proximately both ends of 
the wiring boards with each other and which is electrically connected to the circuit 
element; the display panel including a plurality of first common lines which are 
connected in common to the connecting terminals of each of the plurality of wiring 
boards on the peripheral portion and which are formed over a range including an array 
range of the plurality of wiring boards, and a plurality of second common lines which 
are connected in common to part of the connecting terminals of each of the plurality of 
wiring boards on the peripheral portion and which are formed over a range including the 
array range of the plurality of wiring boards; wherein the connecting terminals of each 
of the plurality of wiring boards are connected to the first common lines, the second 
common lines and other connecting terminals on the display panel by means of the same 
connecting material. 

According to the ninth aspect of the present invention, the assembly structure of 
the display device comprises a display panel having a peripheral portion and a plurality 
of wiring boards. The plurality of wiring boards are arranged on a peripheral portion of 
the display panel in an array direction along the peripheral portion and each of them has 
a circuit element mounted thereon for driving the display panel. 

Each of the plurality of wiring boards has a bypass wiring which electrically 
connects at least part of the plvurality of connecting terminals at proximately both ends 
of the wiring boards with each other and which is electrically connected to the circuit 
element. 

The second common lines formed on the display panel are connected in common 
to part of the connecting terminals of each of the plurality of wiring boards on the 
peripheral portion of the display panel. 



23 



Also, the first common lines are formed over a range including the array range of 
the plurality of wiring boards on the display panel. 

The connecting terminals of each of the plurality of wiring boards are connected 
to the first and second common lines and other connecting terminals on the display by 
means of the same connecting material. 

Also, in the ninth aspect of the invention, as described above, the same advantages 
as listed in the foregoing articles (1) to (3) can be attained. 

In the seventh aspect of the invention, the bypass wiring may include a first 
bypass wiring which is formed on the insulating substrate and which directly connects 
the connecting terminals at proximately the both ends to one another. 

Also, the bypass wiring may include a second bypass wiring formed on the 
insulating substrate over a range ft-om any one of the proximately both ends to the 
circuit element, a third bypass wiring formed on the insulating substrate over a range 
fi-om any one of the proximately both ends to the circuit element, and an in-element 
bypass wiring which is formed within the circuit element and which are connected to 
the second bypass wiring and the third bypass wiring, respectively. 

In the seventh aspect of the invention, the bypass wiring may be formed on a 
surface of the insulating substrate of each of the wiring boards. 

Also, the first bypass wiring may be formed on the insulating substrate at such a 
position that the first bypass wiring passes between the insulating substrate and the 
circuit element. 

Also, the connecting material may be an anisotropic conductive film. 

Further, the display panel may comprise a pair of boards having display electrodes 
formed on their surfaces to be opposite to each other and having an optical transmission 
property, wherein the common lines are provided on at least one of the pair of display 
boards within a range of the overlap portion of these boards excepting an area of the 
display electrodes on the peripheral portion. 

The above seventh, eighth and ninth aspects of the invention have the following 
advantages: 

(1) Since the circuit board on which the common lines for inputting signals to the 
ICs are formed is no longer needed, it becomes possible to reduce material cost and 
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make the display panel thinner, lighter and more compact. Also, the reduced number of 
connection processes leads to a lower rate of occurrence of defectives and an improved 
yield of the assembling process. 

(2) Since the input/output electrode terminals of the flexible wiring board are 
collectively connected to the electrode terminals of the display panel, the manpower and 
time required for assembling can be reduced so that the cost can be lowered. 

(3) Since the common lines for input signals or power supply are formed between 
the wiring board and the adjacent wiring board in the peripheral portion of the panel so 
that an input signal is bypassed within the wiring boards, the wire resistance between 
wiring boards connected to both ends of the peripheral portion of the display panel is 
reduced. 

Further, an increased connection width of the wiring board and the electrode 
terminal of the display panel leads to a decreased connection resistance. 

(4) With part of the common lines for input signals formed at outer opposed 
surfaces of electrodes, the delay time of a signal is reduced. 

By virtue of the above advantages, it is possible to provide a liquid crystal display 
device which is prevented from failures in displaying an image, and which has a good 
display grade and a compact structure. 

The method for assembling a flat type display device according to a tenth aspect 
of the invention includes a display panel having a peripheral portion, comprising the 
steps of: aligning a plurality of vdring boards, on which a circuit element for driving the 
display panel is mounted, at the peripheral portion of the display panel; and connecting 
the display panel to the vdring boards by means of a connecting material in such a way 
that signal input terminals, a bypass signal input terminal and signal output terminals for 
the display panel of the wiring boards are treated collectively. 

The assembling method of a display device according to the tenth aspect of the 
invention is implemented in the following way. 

A plurality of wiring boards, each of which has a circuit element for driving the 
display panel mounted thereon are aligned with the common lines of the peripheral 
portion of the display panel. The connecting terminals of the plurality of wiring boards 
are connected to the common lines and other connecting terminals of the peripheral 
portion of the display panel by means of a connecting material. 
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If the common lines were provided to the display panel or a separate wiring board 
other than the plurality of wiring boards, there would be involved connection processes 
between the plurality of wiring boards and the display panel and between the plurality 
of wiring boards and the separate wiring board. 

In the above-mentioned assembling method, the need for the connecting process 
between the plurality of wiring boards and the separate wiring board is eliminated. 

Thus, the number of assembling processes for the display device is substantially 
reduced, so that the assembling process of the display device is simplified. 

According to the assembling method of the tenth aspect of the invention, since the 
connection of terminals is currently implemented with an anisotropic conductive 
material, use of an anisotropic material as the connecting material eliminates the need of 
developing new connecting materials and the existing know-how can be utilized. 

Thus, the conventional manufacturing equipment may be more often employed as 
they are, thereby resulting in less investment in plant and equipment. 

The assembly structure of a display panel according to the present invention is 
now described in more detail with preferred embodiments. 

FIG 1 is a perspective view of the liquid crystal module which is an embodiment 
of the jfirst, second and fourth aspect of tiie present invention. 

A liquid crystal panel 20 includes liquid crystals 21 (see FIG. 4(b)) sealed between 
a pair of glass substrates 1 , 2. 

Flexible wiring boards 4, 4',... each of which has a driving IC for driving the 
display panel 20 mounted thereon are attached on a peripheral portion of one glass 
substrate 2. 

FIG 2 is a plane view of the peripheral portion of the liquid crystal panel 20 of 
FIG 1, and FIG 3 is a section view taken along the line B-B' of FIG 2 in the arrow 
direction. 

As shown in FIG. 3, on the peripheral portion of the liquid crystal panel 20 (glass 
substrate 2), there are disposed a plurality of electrode terminals 3 which lead to pixels 
(not shown) inside the panel. 

As shown in FIG 3, a bus line 73 as a circuit wiring is formed at a layer below the 
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electrode terminals 3. 

The bus line 73 extended along the peripheral portion of the panel is electrically 
insulated from the electrode terminals 3 with an insulating layer 9 interposed 
therebetween (a base coat 11 having insulating property is provided between the bus 
line 73 and the glass substrate 2). 

The bus line 73 has through holes 74 formed at specified points thereon. 

A junction terminal 45 is also provided so as to be connected to the bus line 73 
through the through holes 74. 

The junction terminal 45 shares the same layer with the electrode terminals 3. On 
the other hand, as shown in FIG. 2, the flexible wiring board 4 is rectangular in shape 
having an input terminal 44 and output terminal 42 of a strip shape provided along a 
side line of the rectangle on one surface of the flexible wiring board 4. 

These input terminal 44 and output terminals 42 are connected to the drive IC 5 by 
means of lines 43, 41 . 

The drive IC 5 is mounted along a surface opposite to the input terminal 44 and 
the output terminals 42 by means of gang bond (collective thermal press bonding) or 
solder or conductive paste. 

The line 43 has a capacitor 55 for signal adjustment connected thereto. Adjacent 
to the flexible wiring board 4 is provided a flexible wiring board 4' having the 
completely same arrangement as in the board 4. 

In the assembling, while the peripheral portion of the liquid crystal panel 20 and 
the flexible wiring board 4 are opposed to each other, the jvmction terminal 45 and the 
electrode terminals 3 are aligned with the input terminal 44 and the output terminals 42, 
respectively, in one-to-one correspondence. Then, as shown FIG. 3, the junction 
terminal 45 and the electrode terminals 3 are pressed or terminally press-boned with the 
input terminal 44 and the output terminals 42 by means of an anisotropic conductive 
material 95. 

Thus, the junction terminal 45 and the electrode terminals 3 are collectively and 
electrically connected to the input terminal 44 and the output terminals 42, respectively. 

Also, as shown in FIG. 1, a connector 8 for feeding drive signds from the outside 
is connected to a portion of the bus line 73 corresponding to a comer of the liquid 
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crystal panel 20. 



Further, connection of the input terminal 44 and that of the output terminals 42 
may be achieved by the anisotropic conductive material 95 or other materials such as 
solder or photo-setting resins. 

In operation, a drive signal is fed to the bus line 73 of the peripheral portion of the 
panel through the connector 8 from the outside. 

This signal is input to the drive IC 5 sequentially through the junction terminal 45, 
the input terminal 44 of the flexible wiring board 4, and the line 43, as shown in FIG 2. 

A signal output by the drive IC 5 is fed to pixels (not shown) of the liquid crystal 
panel 20 sequentially through the line 41, the output terminals 42 and the electrode 
terminals 3 of the peripheral portion of the panel. 

Thus, the liquid crystal panel 20 is driven. 

Since this liquid crystal module is provided with no common wiring board 307 
that is disposed on one side of the glass substrate 2 in the prior art (see FIG. 55), the size 
of the module can be reduced compared with in the prior art. 

Also, the number of parts can be reduced so that the weight of the module can also 
be reduced. 

Such reduction in the nxmiber of parts allows a reduction in material cost. 

However, connection between the terminals 45, 3 of the peripheral portion of the 
panel and the terminals 44, 42 of the flexible wiring board can be accomplished by an 
one-time connecting process. 

As a result, the manpower and time required can be reduced compared with the 
prior art, thereby leading to a cost reduction. 

FIG 4 shows a modification example of the above liquid crystal module. 

In this example, as shown in FIG 4(a), after the connecting process, the portion of 
the flexible wiring boards 4, 4', ...that is protruded to a side portion of the peripheral 
portion of the liquid crystal panel 20 (glass substrate) is bent so as to be wound around 
the peripheral portion of the panel. 

Further, as shown in FIG 4(b), a clip 10 made of a shape memorizing alloy (or 
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shape memory plastics) and having a U-shape in section is used to pinch the peripheral 
portion of the panel on the outside of the flexible wiring boards 4 so that the board 4 is 
press-fitted thereto. 

This facilitates the connection of the terminals 45, 3 of the peripheral portion of 
the panel to the terminals 42, 42 of the flexible wiring board 4 in their correspondence, 
as well as the replacement of defective ICs. 

Otherwise, as shown in FIGs. 5(a), 5(b), 6(a) and 6(b), portions where the 
peripheral portion of the liquid crystal panel 20 overlaps with the flexible wiring boards 
4, 4',..., or the drive IC 5 may be firmly coated with an epoxy series ultraviolet-setting 
types protective resin 6 with high rigidity, which would tend to crack in the 
conventional structure so that it could not be used. 

Also, of course, a silicone series, soft resin may be used to coat the portions as in 
the prior art. 

FIGs. 5(a) and 5(b) show an example in which the protective resin 6 is applied to 
the module of FIG 1, and FIGs. 6(a) and 6(b) shows an example in which the protective 
resin 6 is applied to the module where the flexible wiring board is bent at a protruded 
portion of the peripheral portion of the panel. 

The protective resin 6 serves to prevent any heirmful substances such as moisture, 
NaCl and H2O gas from penetrating the connecting portions between the terminals 45 
and 44, or 3 and 42. 

As a result, the liquid crystal module can be improved in its reliability. 

Furthermore, as shown in FIG 6(c), the flexible wiring board 4 may be bent and 
folded in two on the peripheral portion of the liquid crystal panel 20, and then coated 
entirely with the protective resin 6. 

FIG 7 is a perspective view of a liquid crystal module of an embodiment 
according to third and fourth aspects of the present invention. 

A liquid crystal panel 120 has liquid crystals 121 (see FIG 9) sealed between a pair 
of glass substrates 101, 102 and flexible wiring boards 104, 104% 104", 104S and 104S' 
each having a drive IC for driving the liquid crystal panel 120 mounted thereon are 
attached on the peripheral portion of one glass substrate 102. 

FIGs. 8(a) and 8(b) are plan views of the peripheral portion of the liquid crystal 
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panel 120 and the flexible wiring board 104, respectively. 

As shown in FIG. 8(a), on the peripheral portion of the Uquid crystal panel 120 
(glass substrate 102), there are disposed a first junction terminal 145, electrode 
terminals 103 and a second junction terminal 146 at a specified pitch in a plurality in 
series, all of which terminals are strip shaped and share the same layer. 

The electrode terminals 103 are connected to pixels (not shown) inside the panel 
through lines 131. 

A first circuit wiring 173 is provided on an inner side of the panel of the junction 
terminals 146, 145. 

The first circuit wiring 173 extends along the peripheral portion of the panel, 
while electrically connecting the junction terminal 146 and the junction terminal 145 to 
each other. In addition, the lines 131 and the first circuit wiring 173 are coated with an 
insulating layer 109. 

On the other hand, as shown in FIG 8(b), the flexible wiring board 104 is of an 
approximately rectangular shape having a wdring layer including an input terminal 142, 
and a third junction terminal 148 provided to a base material surface 144 with a 
flexibility. 

The input terminal 144, the output terminals 142 and the third junction terminal 
148 are all strip-shaped and provided at places corresponding to the terminals 145, 103 
and 146, respectively, of the peripheral portion of the panel on a rear side of the flexible 
wiring board 104. On one side of the flexible wiring board 104, a second circuit wiring 
147 for connecting the input terminal 144 to the third junction terminal 148 is provided 
so as to extend along the row of the input terminal 144, output terminals 142 and the 
third junction terminal 148. 

The input terminal 144 and the output terminals 142 are connected to the drive IC 
105 through a line 143 and a line 141, respectively. 

The drive IC 105 is mounted on the flexible wiring board 104 in such a way that it 
extends in its longitudinal direction along the row of input terminal 144, the output 
terminalsl42 and the third junction terminal 148. 

Also, as shown in Fig. 9, the drive IC 105 is connected to the line 141 and the line 
143 through a bump electrode 105a and a bvimp electrode 105b, respectively. 
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As shown in FIG 8(b), a capacitor 155 for signal adjustment is connected to the 
line 143 so as to prevent any diflferences in display grad among the drive ICs 105, 
105,.... 

Also, it is preferable that an insulating resin or the like (not shown) is formed on a 
surface of the second circuit wiring 147 to enhance the insulating reliability among lines. 
In the assembling, while the peripheral portion of the liquid crystal panel 120 and the 
flexible wiring board 104 are opposed to each other, the first junction terminal 145, the 
electrode terminals 103 and the second junction terminal 146 are aligned with the input 
terminal 144, the output terminals 142 and the third junction terminal 148, respectively, 
in one-to-one correspondence. 

Then, as shown in FIG 9, the first junction terminal 145, the electrode terminals 
103 and the second junction terminal 146 are thermally press-bonded with the input 
terminal 144, the output terminals 142 and the third junction terminal 148 by means of 
an anisotropic conductive material 195. Thus, the various terminals are collectively and 
electrically connected to their corresponding ones. 

The flexible wiring board 104, as shown in the figure, is overlaid with the 
peripheral portion of the panel in such a way that the row of the input terminal 144, the 
output terminals 142 and the third junction terminal 148 is located at the outside of the 
second circuit wiring 147. 

Anisotropic conductive material 195 may be provided in such an extent as to 
cover the surface areas of the various terminals, or otherwise may be provided at the 
outside of the whole range of the insulating layer 109. 

Also, solder, photo-setting resins or other connecting materials may be used 
instead of the anisotropic conductive material 195. 

In this way, eis shown in FIG 7, flexible wiring boards 104', 104" are connected 
along one side of the liquid crystal panel 120 in the same pattem as the flexible wiring 
board, while flexible wiring boards 104S, 104S' are connected along other side in a 
different pattem from the flexible wiring board. 

Further, like in the prior art, at a portion of the first circuit wiring 173 
corresponding to a comer of the liquid crystal panel 120, a control board (not shown) 
for feeding signals for driving the liquid crystal panel 120 is connected through a 
connector 108. 
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In operation, a drive signal is fed to the first circuit wiring 173 of the peripheral 
portion of the panel through the connector 108 from the control board. This signal is 
input to the drive IC 105 sequentially through the first junction terminal 145 and the 
input terminal 144 of the flexible wiring board 104, and the line 143, as shown in FIG 
8. 

A signal output by the drive IC 105 is fed to pixels (not shown) of the liquid 
crystal panel 120 sequentially through the line 141 and output terminals 142 of the 
flexible wiring board 104, the electrode terminal 103 of the peripheral portion of the 
panel, and the lines 131. 

Also, the signal is branched at the first junction terminals 145 so as to be fed to 
the first junction terminals 145 of another flexible wiring board 104' adjacent to the 
flexible wiring board 104, sequentially through the second circuit v^ring 147 and third 
junction terminal 148 of the flexible wiring board 104, the second junction terminal 146 
of the peripheral portion of the panel, and the first circuit wiring 173 leading thereto. 

Then, the signal is input fi-om the first junction terminal 145 through the flexible 
wiring board 104' to the drive IC 105. 

A signal output by the drive IC 105 is fed to the inside of the panel through the 
output terminals of the flexible wiring board 104' and the electrode terminals 103 of the 
peripheral portion of the panel. 

In this way, the signal is fed to the flexible wiring boards 104, 104',... adjacent to 
one another, in turn. 

The signal is similarly fed to the electrode terminals 103 of another adjacent 
flexible wiring boards 104S, 104S' on other side of the liquid crystal panel 120 (FIG 7). 
Since this liquid crystal module is provided with no common wiring board 307 that 
would be disposed at a side of the panel in the prior art (see FIGs. 55 and 56), the size of 
the module can be reduced compared with the prior art. 

Also, the number of parts can be reduced so that the weight of the module can also 
be reduced. 

Such reduction in the number of parts allows a reduction in material cost. 

However, the first junction terminal 145, electrode terminals 103 and second 
junction terminal 146 of the peripheral portion of the panel are collectively connected to 
the input terminal 144, output terminals 142 third junction terminal 148 of the flexible 
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wiring board by means of the anisotropic conductive material 195. 

Further, the connection process of the flexible wiring boards 104... to the 
conmion wiring board is not involved (the control board is connected to the first circuit 
wiring of the peripheral portion of the panel through a connector as in the prior art). 

As a result, the manpower and time required can be reduced compared with the 
prior art, thereby leading to a cost reduction. 

A higher reliability also can be attained. 

FIGs 1 0 and 1 1 show a modification example of the above-described liquid crystal 
module. In this example, as shown in Fig, 1 1 , a slit 96 is provided to a portion of the 
base material surface where the flexible wiring boards 104 are wound around the 
peripheral portion of the panel, in the direction along the peripheral portion. 

Further, the flexible wiring boards 104,... are connected to the peripheral portion 
of the panel and then bent at a protruded side portion of the peripheral portion of the 
liquid crystal panel 120 (glass substrate 102) so as to be wound around the peripheral 
portion of the panel. 

Thus, the size of the module can be further reduced. 

The formation of a slit 96 makes the flexible wiring boards 104,... easy to bend, 
thereby facilitating the assembling. 

In this assembling state, a clip (not shown) made of a shape memorizing alloy or 
shape memory plastics having a U-shape in section may also be used to pinch the 
peripheral portion of the panel on the outer side of the flexible wdring board 104,... so 
that the various terminals involved are press-bonded. 

As a result, the terminals can be easily connected to their corresponding ones. 
Also as shown in FIGs 12 and 13, a slit 97 may be provided to a portion of the base 
material surface 140 corresponding to a gap between the row of the input terminal 144, 
the output terminals 142 and the third junction terminal 148 of the flexible wdring board 
4 and the second circuit vsdring 147, so that it ranges edong the gap. 

In this case, as shown in FIG. 13, since the slit 97 is in proximity to the row of the 
terminals 144, 142 and 148, an excessive portion of the anisotropic conductive material 
195 will easily flow out among the terminals passing uniformly through the slit 97 when 
the flexible wiring board 104 is connected to the peripheral portion of the panel. As a 
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result, a stabler reliability of the connecting portions is attained. 

Further, as shown in FIG. 14, it is also possible that base material surface 140 of 
the flexible wiring board 104 corresponding to the input terminal 144, output terminals 
142 and the third junction terminal 148 is removed and an opening 98 is provided. 

In this case, with the flexible wiring board 104 connected to the peripheral portion 
of the liquid crystal panel 120, a prober terminals for performance tests can be thrown in 
contact with input terminal 144, the output terminals 142 and the input terminal 148 of 
the flexible wiring board 104. 

Therefore, the performance testes for the liquid crystal panel 120 and the drive 
ICs can be easily performed. 

Further, as shown in FIG 15, it is also possible that a portion of the flexible wiring 
board 104 corresponding to the second circuit wiring 147 is bent at 90 to 180 degrees 
with respect to the portions of the input terminal 144, the output terminals 142 and the 
third junction terminal 148. 

In such a case, the wddth of the peripheral portion of the panel is required only to 
be equivalent to the terminals 144, 142 and 148 so that the v^dth of the peripheral 
portion of the panel can be designed to be narrow. 

As a result, the module size can be further reduced. 

Further, as shown in FIG 16, it is also possible that the flexible wiring board 104 
is overlaid on the peripheral portion of the panel so that the row of the input terminal 
144, the output terminals 142 and the second jimction terminal 148 is located at the 
inside of the second circuit wiring 147, and that a portion of the flexible wiring board 
104 opposite to the second circuit wiring 147 is bent at 90 to 180 degrees with respect to 
the portions corresponding to the terminals 144, 142 and 148. 

It is noted that a reference number 109 denotes a rod-like member for giving a 
bent portion 100 of the flexible wiring board 104 a curvature. 

In such a case, as in the case of FIG 1 5, the width of the peripheral portion of the 
panel is required only to be equivalent to the terminals 142, 142 and 148, so that the 
width of the peripheral portion of the panel can be designed to be narrow. 

As a result, the module size can be further reduced. 
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However, since the drive IC 105 is mounted at the bent portion as shown in the 
figure, the extent in which the flexible wiring board 104 is protruded to a side portion of 
the peripheral portion of the panel can be reduced by an extent corresponding to the 
width of the drive IC. 

As a result, the module size can be further reduced. 

In addition, the flexible v^ring board may be a front-and-rear double-layer wiring 
type wdth bumps. 

This makes possible to design other different compact modules. 

FIG. 17 is a perspective view of a liquid crystal module of an embodiment 
according to the fourth and sixth aspects of the present invention. 

A liquid crystal panel 120 has liquid crystals 121 (see FIG. 22) sealed between a 
pair of rectangular glass substrates 101, 102. 

Five flexible wiring boards 104 A, 104A', 104 A'', 104T and 104T' each having a 
drive IC 105 for driving the liquid crystal panel 120 mounted thereon are attached on 
the peripheral portion of one glass substrate 102. 

An L-shaped control board 111 for feeding signals for driving the liquid crystal 
panel 120 is provided along the peripheral portion of the liquid crystal panel 120 (a 
reference number 191 denotes an electronic component). 

FIGs. 1 8(a) and (b) are plan views of the peripheral portion of the liquid crystal 
panel 120 and the flexible wiring board 104 A, respectively. 

As shovra in FIG. 18(a), on the peripheral portion of the liquid crystal panel 120 
(glass substrate 102), there are disposed a first junction terminal 145, electrode 
terminals 103 and a second junction terminal 146 at a specified pitch in a plurality in 
series, all of which terminals are strip-shaped and share the same layer. 

The electrode terminals 103 are connected to pixels (not shown) inside the panel 
through lines 131. 

A first circuit wiring 1 73 is provided at an inner side of the panel of the junction 
terminals 146, 145. 

The first circuit wiring 173 is extended along the peripheral portion of the panel. 
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and electrically connects the junction terminal 146 and the junction terminal 145 to each 
other. 

In addition, the lines 131 and the first circuit wiring 173 are covered with an 
insulating layer 109. 

On the other hand, as shown in FIG 18(b), the flexible wiring board 104A is of an 
approximately rectangular shape, having a wiring layer including an input terminal 144, 
output terminals 142 and a third junction terminal 148 provided to a base material 
surface 140 with a flexibility. 

The input terminal 144, the output terminals 142 and the third junction terminal 
148 of the peripheral portion of the panel over a rear side of the flexible wiring board 
104A are all strip-shaped and provided at places corresponding to the terminals 145, 103 
and 146, respectively. 

On one side of the flexible wiring board 104 A, a second circuit wiring 147 for 
connecting the input terminal 144 to the third jimction terminal 148 is provided so as to 
extend along the row of the input terminal 144, output terminals 142 and a third 
jimction terminal 148. 

The input terminal 144 and the output terminals 142 are connected to the drive IC 
105 through a line 143 and a line 141, respectively. 

The drive IC 105 is mounted on the flexible wiring board 104 A in such a way that 
it extends in its longitudinal direction along the row of the input terminal 144, the 
output terminals 142 and the third junction terminal 148. 

Also, as shovm in FIG. 22, the drive IC 105 is connected to the line 141 and the 
line 143 through a bump electrode 105a and a bimip electrode 105b, respectively. 

Also, as shown in FIG 18(b), a fourth junction terminal 149 is provided to the 
flexible wiring board 104A. 

This fourth junction terminal 149 is connected to the third junction terminal 148 
through the third circuit wiring 150 and is located at a place corresponding to a signal 
feed terminals 151 provided on one surface of the control board 111 shown in FIG 
18(a). 

It is noted that a capacitor 155 for signal adjustment is connected to the line 143 
so as to prevent any differences in display grade among the drive ICs 105, 105, 
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In the assembling, while the peripheral portions of the liquid crystal panel 120 and 
the flexible wiring board 104A are opposed to each other, the first junction terminal 145, 
the electrode terminals 103 and the second junction terminal 146 are aligned with the 
input terminal 144, the output terminals 142 and the third junction terminal 148, 
respectively, in one-to-one correspondence. 

Then, as shown in FIG. 22, the first jimction terminal 145, the electrode terminals 
103 and the second junction terminal 146 are thermally press-bonded with the input 
terminal 144, the output terminals 142 and the third junction terminal 148 by means of 
an anisotropic conductive material 195. 

Therefore, the terminals are collectively and electrically connected to their 
corresponding ones, respectively. 

The flexible wiring board 104A, as shown in the figure, is overlapped with the 
peripheral portion of the panel in such a way that the row of the input terminal 144, the 
output terminals 142 and the third junction terminal 148 is located at an outside of the 
second circuit wiring 147. 

It is noted that the anisotropic conductive material 195 may be provided in such 
an extent as to cover the surface areas of the terminals, or otherwise may be provided at 
the outside of the whole range of the insulating layer 109. 

Also, solder or other connecting materials may be used instead of the anisotropic 
conductive material 195. 

In this way, as shown in FIG 17, flexible wiring boards 104A', 104 A" with the 
same pattem as that of the flexible wiring board 104 A are connected along one side of 
the liquid crystal panel 120, while flexible wiring boards 104T, 104T' with a different 
pattem fi-om that of the flexible vsdring board 104 A are connected along other side. 

Further, the fourth jimction terminals 149 of the flexible wiring boards 104A . . . 
are respectively aUgned with the signal feed terminals 151 of the control board 111 in 
one-to-one correspondence, and the corresponding terminals are connected to each other 
by means of the anisotropic conductive material 195 as shown in FIG 22. 

In operation, a signal is fed fi-om the signal feed terminal 151 of the control board 
111 to the fourth junction terminal 149 of the flexible wiring board 104A. 

As shown in FIG 18(b), this signal is input to the drive IC 105 from the fourth 
junction terminal 149 sequentially through the third circuit wiring 150, the third 
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junction terminal 148, the third circuit wiring 147, the input terminal 144 and the line 
143. 

A signal output by the drive IC 105 is fed to pixels (not shown) of the liquid 
crystal panel 120 sequentially through the line 141 and output terminals 142 of the 
flexible wiring board 104 A, the electrode terminals 103 of the peripheral portion of the 
panel and the lines 131 (direct route). 

Thus, the liquid crystal panel 120 is driven at a shortest route and with a low wire 
resistance. 

Also, the signal can be fed to the panel in another indirect route as described 
below. 

That is, the signal is branched by the third junction terminal 148 of the flexible 
wiring board 104 A so as to be fed to the first junction terminal 145 of another flexible 
wiring board 104' adjacent to the flexible wiring board 104A through the second 
junction terminal 146 of the peripheral portion of the panel and the first circuit wiring 
173 leading thereto. Then the signal is input from the first junction terminal 145 through 
the input terminal 144 of the flexible wiring board 104 A' to the drive IC 105. 

A signal output by this drive IC 105 is fed to the inside of the panel through the 
output terminals of the flexible wiring board 104 A' and the electrode terminals 103. 

In this way, the signal is fed to the electrode terminals 103 of the adjacent flexible 
wiring boards 104 A, 104A% ... in tum. 

Since this liquid crystal module is provided with no common wiring board 307 or 
connector that is disposed at the side portion of the panel in the prior art (see FIGs. 55 
and 56), the size of the module can be reduced compared with the prior art. 

Also, the number of parts can be reduced so that the weight of the module can also 
be reduced. 

Such reduction in the number of parts allows a reduction in material cost. 

However, the first junction terminal 145, electrode terminals 103 and second 
junction terminal 146 of the peripheral portion of the panel are collectively connected to 
the input terminal 144, output terminals 142 and third junction terminal 148 of the 
flexible wiring board 104 A, ... by means of the anisotropic conductive material 195. 



38 



Further, the connection process of the flexible wiring boards IO4A5 ... to the 
control board 111 can be achieved by less work so as to be equivalent to the connection 
process for the conunon v^ring board of the prior art. 

The connection process for the connector can be completely omitted. 

As a result, the manpower and time required can be reduced as a whole, compared 
with the prior art, thereby leading to a cost reduction. 

A higher reliability also can be attained. 

Further, the control board 1 1 1 may be a board made of hard type glass epoxy, or 
otherwise of thin, soft type polyimide or polyester. The latter case allows further 
reduction in thickness and weight of the module. 

FIGs. 19 to 21 show a modification example of the above-described liquid crystal 
module. 

In the liquid crystal module shown in FIG 19, the fourth junction terminal 149 of 
the flexible wiring board 104T' is not connected to the signal feed terminal of a control 
board 111 A (the control board 111 A is so designed that its shorter side line of an 
L-shape becomes short for weight reduction, as compared with the control board 111 
shown in FIG. 17). 

As a result, the number of points where the flexible wiring board is connected to 
the control board 111 A can be reduced, so that the manpower and time required can be 
reduced with further cost reduction. 

In this case, the drive signal is fed to the portions of the peripheral portion of the 
panel corresponding to the flexible wiring boards 104 A, 104A', 104 A", and 104T 
through the aforementioned direct route, and the signal is fed to the portion of the 
peripheral portion of the panel corresponding to the flexible wiring board 104T' through 
the aforementioned indirect route. 

In the liquid crystal module shown in FIG. 20, the fourth function terminal 149 
and the third circuit wiring 150 of the flexible wiring boards 104A, 104A% and 104T" is 
cut off and removed together with the base material surface 140 (a control board 1 1 IB is 
so designed that both its longer and shorter side lines of L-shape become short for 
weight reduction). 

As a result, the number of points where the flexible wiring board is connected to 
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the control board 111 A can be reduced, so that the manpower and time required can be 
reduced with further cost reduction. 

In this case, there is no need of preparing different types of flexible wiring boards 
before assembling. 

Instead, the fourth junction terminal 149 and the third circuit wiring 150 may be 
cut off and removed before starting the assembling. 

Further, the aforementioned drive signal is fed to the portions of the peripheral 
portion of the panel corresponding to the flexible wiring boards 104 A, 104T through the 
aforementioned direct route, and the signal is fed to the portions of the peripheral 
portion of the panel corresponding to the flexible wiring board 104A% 104A" and 104T" 
through the aforementioned indirect route. 

In the liquid crystal module shown in FIG 21, the portions of the flexible wiring 
boards 104A', 104 A" and 104T', which are not connected to the control board 11 IB and 
protruded to a side portion of the peripheral portion of the panel, are bent so as to be 
wound around the peripheral portion of the panel. 

Therefore, the number of points where the flexible wiring boards are connected to 
the control board 1 1 IB can be reduced. 

Further, the module size can be further reduced. 

FIGs. 23 to 27 show another modification example of the above-described liquid 
crystal module. 

In the liquid crystal module shown in FIG 23, the control board 111 is partially 
overlaid on the flexible wiring board 104 A of the peripheral portion of the panel, and 
bonded therewith by an unshown adhesive (or double-sided tape) so as to be integrally 
attached. 

In this case, the effect of the module can be increased so that its reliability can be 
also enhanced. 

Further, since there is no need of providing any additional reinforcement member 
for mounting the liquid crystal panel 120 and the control board 111, the module can be 
designed to be further small-size and lightweight. 

In the liquid crystal module shown in FIG 24, the control board 111 as a 
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construction element is mounted on a surface opposite to the surface on which the 
electrode terminals 103 of the peripheral portion of the panel are provided, in such a 
way to be partially overlaid therewith and bonded by an adhesive 112. 

The portion of the flexible wiring board 104 A corresponding to the third circuit 
wiring 150 is bent at two points so that a step gap equivalent to the thickness of the 
glass substrate 2 can be formed. 

In the assembling, first, the liquid crystal panel 120 and the control board 111 are 
bonded together. 

Then, the output terminals 142, .. . of the bent flexible wiring board 104 A, as 
shown in the figure, are aligned with the electrode terminals 103, ... of the peripheral 
portion of the panel, and the fourth junction terminal 149 of the flexible wiring board 
104 A is aligned with the signal feed terminal 15 1 of the control board 111. 

Next, as shown in FIG 28, the same anisotropic conductive materials 195, 195 are 
fed between the flexible wiring board 104 A and the peripheral portion of the panel and 
between the flexible wiring board 104 A and the control board 11 1, so as to be provided 
among corresponding terminals. 

Then the corresponding terminals are thermally press-bonded simultaneously by 
two thermal press bonding heads 115, 116. 

Otherwise, as shown in FIG 29, the corresponding terminals are thermally 
press-bonded simultaneously by a thermal press head 117 having two head tips. 

Therefore, the number of connecting processes is reduced, so that the manpower 
and time required can be reduced with cost reduction. 

However, as in the case shown in FIG 23, the effect of the module can be 
increased, so that the reliability is enhanced. 

As a result, the module can be designed for smaller size and less weight. 

In the liquid crystal module shown in FIG 25, the control board 111 is mounted 
on a surface opposite to the surface on which the electrode terminals 103 of the 
peripheral portion of the panel are provided in such a way that the control board 1 1 1 is 
bonded by the adhesive 112 so as not to be protruded to the side portion of the 
peripheral portion of the panel. 
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The flexible wiring board 104A is bent so as to be wound around the peripheral 
portions of the liquid crystal panel 120 and the control board 111. 

In this case, since the control board 1 1 1 is not protruded to the side portion of the 
liquid crystal panel 120, the module size can be further reduced. 

However, as in the cases shown in FIGs. 23 and 24, the effect of the module can 
be increased so that its reliability can be enhanced and the module can be designed to be 
lightweight. 

In addition, when an electronic component 191 is movmted on the control board 
111, as shown in FIG 26, spacers 113, 113 may be provided between the glass substrate 
102 and the control board 1 1 1 to ensure a clearance for the electronic component 191 . 

In the liquid crystal module shovm in FIG 27, a clip 110 made of a shape 
memorizing alloy or shape memory plastics having a U-shape is used to pick up the 
peripheral portion of the panel and the control board 1 1 1 on the outer periphery of the 
flexible wiring board 104 A. 

A reference numeral 114 denotes a buffer material. 

In this case, the anisotropic conductive material and the like can be omitted 
between the corresponding terminals, facilitating the connection of the terminals. 

As a result, any defective drive ICs 105 can be easily replaced with new ones by 
virtue of its simple removal. 

However, as in the cases shown in FIGs. 25 and 26, the control board 1 1 1 is not 
protruded to the side portion of the liquid crystal panel 120, so that the module size can 
be further reduced. 

Also, the effect of the module can be increased so that its reliability can be 
enhanced and that the module can be designed to have a lightweight. 

FIG 30 is a perspective view of a liquid crystal display device 221 of an 
embodiment according to the seventh, eighth, and tenth aspects of the present invention. 

FIG 31 is a plan view of the liquid crystal display device 221 aroimd a flexible 
wiring board 230. 

FIG 32 is an exploded perspective view of the liquid crystal display device 221 
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around the flexible wiring board. 

FIG. 33 is a sectional view as taken along the cutting-plane line X33-X33 of FIG 

31. 

FIG. 34 is a sectional view as taken along the cutting-plane line X34-X34 of FIG 

31. 

In the following description, the liquid crystal display device 221 is taken as an 
example. 

The embodiments of the present invention can be applied to not only the liquid 
crystal display device 221 devices including EL display devices or plasma display 
devices but also a wide variety of matrix-driven display. 

In the embodiments, the liquid crystal display device (hereinafter, referred to as 
display device) 221 includes a display panel 228 having such an arrangement that liquid 
crystals 282 are injected between a pair of rectangular glass substrates 222, 223 having 
transparent electrodes (not shown) formed on their opposite surfaces and the liquid 
crystals 282 are surro\mded and sealed by a sealant 225 (see FIG 36). 

The region of the glass substrates 222, 223 provided to the display panel 228, 
where the transparent electrode are arranged, is defined as a display section 226 where 
the display of an image is implemented. 

As an example of a drive IC 229 for driving the liquid crystal display device 221, 
the drive IC is mounted on a peripheral portion 227 of one glass substrate 222 other than 
the range over which the glass substrate 222 overlays the other glass substrate 223, so 
that it is mounted ten flexible wdring boards 230. 

A peripheral portion 227 is an L-shaped region extending along adjoining sides of 
two glass substrates 222. 

Also, the flexible wiring board 230 has an insulating film 243 (see FIG. 33) made 
of an electrically insulating material such as polyimide resin and polyester resin. 

On this insulating film 243, various terminals and wiring lines to be described 
later are formed. 

Common lines 231 for feeding signals or power to be fed in common to the 
flexible wiring boards 230 are formed continuously over the range over which the 
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plurality of flexible wiring boards 230 are arranged on the peripheral portion 227. 

A signal or drive power to be fed in common to the flexible wiring boards 230 is 
fed to the common lines 23 1 from a control board 232 through a connector 233. 

The display device 221 is comprised of the display panel 228, the plurality of 
flexible wiring boards 230 and the control board 232, 

As shown in FIGs. 31 and 32, an insulating film 234 is formed on the glass 
substrate 222 of the display panel 228 by forming a Ta205 film as an example. When 
source electrodes or gate electrodes within the display section 226 are formed on the 
insulating film 234, the plurality of common lines 23 1 are formed fi-om such a material 
as ITO, Ta, Ti, Mo, Cu, Au, Al, and Ag paste, in a single-layer or multi-layer structure 
so as to be 50 nm or more in thickness, a few p.m-a few mm in line width and 0.1 
n/a-several lOO's QJa in resistance at a length ranging over the entire length of the 
peripheral portion 227. 

On the glass substrate 222 having the common lines 231 (see FIGs. 31 to 33) 
formed thereon, an insulating film 235 is formed fi*om such a material as SiN, SiOi, 
TaiOs or polyimide so as to have a plurality of through holes 236. 

For example, there are formed a plurality of signal lines 237 on the insulating film 
235, each of them is connected to a group of pixels corresponding to each row of the 
whole pixels arrayed in a matrix within the display section 226; and is connected to 
signal junction common lines 238 and power junction common lines 239 each having a 
length ranging between opposing terminals of adjacent flexible wiring boards 230 on 
the peripheral portion 227. 

The junction common lines 238, 239 are formed fi-om such a material as ITO, Ta, 
Ti, Mo, Cu, Au, Al, and Ag paste in a single-layer or multilayer structure so as to be 50 
nm or more in thickness, a few ^tm -a few mm in line width, and 0.1 ti/a-several lOO's 
QJa in resistance. 

The junction common lines 238, 239, as shown in FIGs. 31 and 32, are arrayed in 
a direction perpendicular to the direction in which the plurality of flexible wiring boards 
230 are arrayed on the peripheral portion 227 (lateral direction in FIGs. 31 and 32). 

Rectangular connecting portions 240 are formed at an equal pitch at end portions 
of the signal lines 237. 

The connecting portions 240 are formed firom such a material as ITO, Ta, Ti, Mo^ 
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Cu, Au, Al, and Ag paste in a single-layer or multilayer structure so as to be 50 nm or 
more in thickness, a few pm -a few mm in line width, and 0.1 Q/o-several lOO's QJn in 
resistance. 

The plurality of connecting portions 240 are arrayed along the aforementioned 
array direction. 

On the peripheral portion 227 of the glass substrate 222, there are formed a 
plurality of lead-in lines 242 each one end of which is connected to a common line 
through a through hole 236 of insulating film 235 and the other end of which extends 
toward an end of the peripheral portion 227. 

The end portion of each lead-in line 242 is connected to rectangular connecting 
portions 241 arrayed along the aforementioned array direction on the peripheral portion 
227. 

An insulating film 263 is formed so as to cover the common lines 231 and the 
lead-in lines 242 as described above. 

On the other hand, the flexible wiring boards 230 are respectively formed into a 
rectangular shape and generally referred to as TAB (Tape Automated Bonding) boards. 

The flexible wiring boards 230 have input terminals 244, 245 connected to the 
input-side junction common lines 238, 239, respectively, on the rear surface of the base 
material 243 with a flexibility opposite to the glass substrate 222, 

These input terminals 244, 245, as shown in FIGs. 31 and 32, are arrayed in a 
direction perpendicular to the aforementioned array direction at one end of the flexible 
wiring boards 230 along the array direction. 

Further, a plurality of electrode terminals 248 (see FIG. 32) to be connected to the 
plurality of connecting portions 240 at an end portion of the flexible wiring boards 230 
which end portion is adjacent to the aforementioned one end portion and which 
confironts the glass substrate 222 are arranged along the array direction. 

Besides, a plurality of electrode terminals 249 to be respectively connected to the 
connecting portions 241 are also arrayed along the aforementioned array direction. 

On the flexible wiring boards 230, output terminals 246, 247 for outputting 
signals of the same type as those input to the input terminals 244, 245 are arrayed in a 
direction perpendicular to the aforementioned array direction, at an end portion of the 
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flexible wiring boards 230 opposite to the end portion where the input terminals 244, 
245 are located, in the same arrayed state as in the input terminals 244, 245. 

The input terminals 244, 245 and the output terminals 246, 247 are formed from 
such a material as Sn- or Au-plated Cu and aluminum so as to be 10-60 |xm in thickness 
and a few \im -a few mm in line width. 

Meanwhile, an adjusting hole 250 (see FIG. 33) for adjusting the IC 229 are 
formed at positions away from the end portions of the flexible wiring boards 230. 

The IC 229 is firmly coated with a protective resin layer 251, for example, of 
epoxy resin in the adjusting holes 250. 

The IC 229 is provided with a plurality of electrode bumps 252. 

In the flexible wiring boards 230, a plurality of coimecting lines 253, 254, 255 are 
formed to coimect the input terminals 244, 245, the electrode terminals 248, 249 and the 
output terminals 246, 247 to their corresponding electrode bumps 252 of the IC 229. 

Further, alignment marks 290 (see FIG 32) are provided at positions 
corresponding to some of the electrode terminals 249. 

In the flexible wiring boards 230, a coimecting line 256 is formed to connect the 
input terminal 245 directly to the output terminal 247, and a branch line 257 is formed 
to cormect the coimecting line 256 to its corresponding electrode bump 252 of the IC 
229. 

Some signals input from the input terminals 244 to one flexible wiring board 230 
are transferred to another adjacent flexible wiring board 230. To implement such 
transfer, a plurality of internal lines 258 for connecting the input coimecting line 253 
directly to the inside of the IC 229 having an output connecting line 291 (see FIG 32), 
in response to the signal to be transferred are formed within the drive IC 229. 

In the flexible wiring boards 230, a chip capacitor 260 for signal adjustment is 
connected to the connecting line 256 and part of the connecting lines 253. 

Therefore, any differences in display grade among the ICs 229 of the flexible 
wiring boards 230 can be reduced. 

Connection between the above-described display panel 228 and the flexible 
wiring boards 230 is achieved by using an anisotropic conductive film 259. 
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FIG. 35 is a flow chart showing the process of manufacturing the display device 
221, which process is an embodiment according to the tenth aspect of the present 
invention. 

FIG 36 is a sectional view showing the manufacturing process. 

The manufacturing process of the present embodiment is now described with 
reference to the aforementioned figures. 

When moxmting the flexible wiring boards 230 onto the display panel 228 at a 
step bl of FIG 35, the anisotropic conductive film 259 is applied in adhesion or coating 
onto the connecting portions of a predetermined plurality of flexible wiring boards 230 
in the peripheral portion 227 of the display panel 228. 

At a step b, the flexible wiring boards 230 are aligned with a predetermined 
plurality of flexible wiring boards 230 of the peripheral portion 227 of the display panel 
228. 

More specifically, while the peripheral portion 227 of the display panel 228 is 
opposed to the plurality of flexible wiring boards 230, the connecting portions 240, 241, 
the electrode terminals 248, 249, the junction common lines 238, 239 and input/output 
terminals 244, 245, 246, 247 of one flexible wiring board 230 located at its both ends in 
the array direction are aligned for each flexible wiring board 230 in one-to-one 
correspondence, respectively. 

Then, at a step b3, the display panel 228, on which the aligned flexible wiring 
boards 230 are mounted, are heated by a thermal press head 261 having a single or 
plurality of press portions 262 which is shown in FIG. 36 and which have such a shape 
as to press the connecting portions to the display panel 228 of each flexible wiring 
board 230. 

By this heating, thermal press-bondmg is achieved, as shown in FIG 36, between 
the connecting portions 240, 241 and the electrode terminals 248, 249, and between the 
junction common lines 238, 239 and the input/output terminals 244, 245, 246, 247 
located at both ends in the array direction of one flexible wiring board 230. 

Thus, the process of mounting a plurality of flexible wiring boards 230 onto the 
display panel 228 is completed. 

Through this process, opposing electrodes of the connecting portions 240, 241, the 
terminals 244, 245, 246, 247, 248, 249, and the junction common lines 238, 239 can be 
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electrically and collectively connected. 

Some advantages can be offered by virtue of the above-described structure of the 
display device 221, i.e. a structure that the connecting terminals 244 to 247 of the 
flexible wiring boards 230 and the display panel 228 include connecting terminals 
arranged in parallel to the array direction of the flexible wiring boards 230 in the display 
panel 228, and connecting terminals arrayed in a direction perpendicular to the array 
direction. 

The advantages are, for example, that the size of the flexible wiring boards 230 
along the array direction can often be reduced further than a case where all the 
connecting terminals 244 to 247 are arrayed in parallel to the array direction, and that 
resistance due to distribution of the common lines can be lowered so that the display 
grade can be maintained at successful level. 

The above-described structure of the display panel 228 also allows the area 
occupied by the display device 221 to be reduced substantially. 

Due to such a fact, compared with the prior art in which a larger-seized wiring 
board is used to separate the display panel 228 and the flexible wiring boards 230, the 
common lines 231 are provided to the separately provided wiring board, as shown in 
FIG 55! 

The present embodiment allows the separate wiring board to be omitted. 

Thus, in the present embodiment, the display device 221 can be provided in 
smaller size, thinner thickness, and less weight. 

Further, the display device 221 is less affected by any external force by virtue of 
its reduced size, so that the reliability of the display device 221 can be improved. 

The region, where the anisotropic conductive film 259 is provided, extends to 
such areas as equivalent to the areas of the terminals 244, 245, 246, 247, 248, and 249, 
so that the terminals 244, 245, 246, 247, 248, and 249 is coated independently at another 
place, or otherwise extends over the outer whole region of the insulating film 263. 

Also, solder, photo-setting resins, or other connecting materials may be used 
instead of the anisotropic conductive film 259. 

In this way, as shown in FIG. 30, a plurality of flexible wiring boards 230, for 
example, which have the same wiring pattem and which serve to drive scanning lines of 
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the display device 221 are connected to the display panel 228 along one side of the 
display device 221. 

Along another side of the display device 221, flexible wiring boards 230 which 
have a wiring pattern different from that of the foregoing flexible wiring boards 230 and 
for example, which serve to drive data lines of the display device 221 are connected to 
the display panel 228. 

Further, at a comer portion 264 of the peripheral portion 227 of the glass substrate 
222, a control board 232 for feeding signals for driving the display device 221 is 
connected to the common lines 231 and the junction common lines 238, 239 through the 
connector 233, 

In operation of the display device 221, a drive signal is fed from the control board 
232 to the common lines 231 and the junction lines 238 of the peripheral portion 227 of 
the display device 221 through the connector 233. 

The signal drives the IC 229 from the connecting portions 241 and terminals 244, 
245, as shown in FIGs. 31 and 32, through the connecting lines 253, 251 of the flexible 
wiring boards 230, and output signals of the drive IC 229 are fed to the pixel electrodes 
(not shown) of the display device 221 through the connecting lines 254 and the 
electrode terminals 248. 

Therefore, the display device 221 is driven. 

Also, the above drive signal is branched by the junction conunon line 238 and fed 
to the input terminals 244 of a flexible wiring board 230 adjacent to the foregoing 
flexible wiring board 230 through the input terminals 244 and connecting line 253 of the 
flexible wiring board 230, lower lines or internal lines 258 of the IC 229, the connecting 
lines 291, the output terminals 246 and the junction common lines 238. 

Then the signal is fed from the input terminals 244 through the connecting lines 
253 of the flexible wiring boards 230 adjacent to the drive IC 229. 

A signal output by the drive IC 229 is fed to the inside of the display section 226 
of the display panel 228 through the output terminals 246 of the flexible wiring boards 
230 and the connecting portions 240 of the peripheral portion 227. 

In this way, the above drive signals are fed to the connecting portions 240 of a 
plurality of the flexible wiring boards 230 mounted on one side of the peripheral portion 
227 of the liquid crystal display device 221 . 
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The same drive signals are similarly fed to the comiecting portions 240 of the 
flexible wiring boards 230 (see FIG 30) mounted on another side of the liquid crystal 
display device. 

Since the liquid crystal display device 221 is not provided with common wiring 
board 307 that is disposed at the side portion of the liquid crystal display device 301 in 
the prior art, the size of the liquid crystal display device 221 can be reduced, so that the 
liquid crystal display device 221 can be offered in less thickness and weight. 

This also allows cost reduction of the liquid crystal display device 221. 

However, connection between the junction lines 238, 239 of the peripheral portion 
227 of the liquid crystal display device 221 and the input terminals 244, 245 of the 
flexible wiring boards 230, connection between the output terminals 246, 247 of the 
flexible wiring boards 230 and the junction lines 238, 239, and connection between the 
connecting portions 240, 241 and the electrode terminals 248, 249 of the flexible wiring 
boards 230 are achieved collectively by means of the anisotropic conductive film 259. 

As a result, the connecting processes for manufacturing the liquid crystal display 
device 221 can be reduced, so that the rate of occurrence of any defectives in the 
connecting process is reduced, and that the production yield in the assembling process is 
improved. 

Also, a cost reduction can be expected in the manufacturing process. 

Further, in the above-described embodiment, the common wiring board in the 
prior art is not employed, so that the connecting process between the flexible wiring 
boards 230 and the conmion wiring board is eliminated. 

Accordingly, the man-hour required is reduced with cost reduction compared with 
the prior art. 

Also, since the number of parts is reduced, the reliability of the liquid crystal 
display device 221 can be improved substantially. 

In the above-described embodiment, a signal to be transferred from one to another 
among the flexible wiring boards 230 is transferred through the junction common lines 
238, 239 v^thin the flexible wiring boards 230. 

Accordingly, v^re resistance involved in the transfer of a signal can be reduced 
more than when the signal is transferred by using only the common lines 23 1 formed on 
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the peripheral portion 227 of the display panel 228 by a thin-film technique. 

Also, the input terminals 244, 245, output terminals 246, 247 and electrode 
terminals 244, 245 of the flexible wiring boards 230 can be increased in line width and, 
besides, the junction common lines 238, 239, and connecting portions 240, 241 of the 
display panel 228 can be also increased in line width. 

As a result, connection resistance that is generated when the flexible wiring 
boards 230 are mounted onto the display panel 228 can be reduced. 

In the flexible wiring boards 230 of this embodiment, a resin having an electrical 
insulation property is applied to a surface on the input terminals 248, 249 forming an 
insulating coat, so that the plurality of input terminals 244, 245, terminals 248, 249, 
connecting terminals 253, 254, 255, 291, 256, and output terminals 246, 247 are 
increased in reliability on their mutual electrical insulation. 

FIG. 37 is a plan view of a flexible wiring board 230a which is a modification 
example of the flexible wiring boards 230 of the foregoing embodiment, for use in the 
liquid crystal display device 221 of the present invention. 

In this modification flexible wiring board 230a, comer portions at both ends of the 
side of an insulating film 243 (see FIGs. 33, 34) of the flexible wiring boards 230 in the 
foregoing embodiment, the side being opposed to the display panel 228, is cut out to 
form cutouts 266. 

If the signal input to one of the plurality of input terminals 244 formed on the 
flexible wiring board 230 is a signal of a first type that is input to the IC 229 mounted 
on the flexible wiring board 230, the first type signal is input fi"om an input terminal 
244a through a connecting line 253 to the drive IC 229. 

The signal is processed at the inside of the drive IC 229, where a different 
waveform signal is generated and then passed through a connecting line 291 and a 
terminal 246a, and then fed to an adjacent flexible wiring board 230. 

On the other hand, if the signal to be input as above is a signal of a second type 
that, for example, is input to the drive IC 229 and should be transferred to another 
adjacent flexible wiring board 230 without being changed in signal waveform, the 
second type signal is input to an input terminal 244b that is connected to the drive IC 
229 through the connecting line 253 and besides connected directly to an output 
terminal 246b corresponding to the input terminal 244b through the connecting line 256. 
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If the signal to be input as above is, for example, transferred to another adjacent 
flexible wiring board 230 or other electrodes on the panel (e.g. common electrodes) 
without being input to the IC 229, a third type signal is input to an input terminal 244c 
that is connected directly to an output terminal 246c corresponding to the input terminal 
244c through the connecting line 256. 

The input terminal 245 is connected to the corresponding output terminal 247 
through the connecting lines 256, and a portion of the connecting line 256 is connected 
to the drive IC 229 through a branch line 257. 

As described above, the flexible wiring board 230a is mounted to the display 
panel 228 in the same assembling process as in the foregoing embodiment. 

In this process, clearances due to the cutouts 266 are formed between a plurality 
of adjacent flexible wiring boards 230a mounted on the display panel 228. 

Through these clearances, as shown in FIG. 37, part of the input terminals 244b, 
244c, part of the connecting lines 256, and part of the output terminals 246b, 246c are 
exposed to the outside. 

Accordingly, when this flexible wiring board 230a is used, the clearances are 
coated with an insulating film made of such a material as SiN and polyimide, as an 
example, on the panel side. 

FIG 38 is a perspective view of a liquid crystal display device 221a of a second 
embodiment according to the seventh aspect of the present invention. 

FIG 39 is a sectional view of this embodiment. 

The liquid crystal display device 221a of this embodiment is similar to the liquid 
crystal display device 221 of the foregoing first embodiment, where corresponding parts 
are designated by the same reference numerals. 

In the second embodiment, the plurality of flexible wiring boards 230 are 
connected to the peripheral portion 227 of the display panel 228. 

Then, portions of the flexible wiring boards 230 that are protruded to the side 
portion of the peripheral portion 227 of the display panel 228 are bent so as to be wound 
around the peripheral portion 227 of the display panel 228, as shown in FIGs. 38 and 
39. 



52 



By this bending process, the display panel 228 of the liquid crystal display device 
221 is pinched by the flexible wiring boards 230 at their peripheral portion 227. 

Therefore, the size of the liquid crystal display device 221a can be further reduced 
by the bending extent of the flexible wiring boards 230. 

In the present embodiment, it is also possible as shown in FIG. 39 that a clip 267 
made of a shape memorizing alloy or shape memory plastics having a U-shape in 
section is used to pinch the display panel 228 by its peripheral portion 227 on the outer 
peripheral side of the bent flexible wiring boards 230. 

In this state, the junction lines 238, 239, the connecting portions 240, 241, their 
corresponding input terminals 244, 245, output terminals 246, 247, and terminals 248, 
249 are press-bonded with each other. 

Therefore, the terminals for connection of the display panel 228 and the flexible 
wiring boards 230 can be simply and firmly connected with each other. 

Also, in doing this, in order to determine the interval between the flexible wiring 
boards 230 and the glass substrate 222 and the interval between the flexible wiring 
boards 230 and the clip 267, a spacer 292 is mounted to the flexible wdring boards 230. 

Therefore, in the present embodiment, the same effects as described in the 
foregoing embodiment can be achieved. 

Besides, the reliability of connection between the display panel 228 and the 
plurality of flexible wiring boards 230 can be further improved. 

FIG. 40 is a plan view of a liquid crystal display device 221b of a third 
embodiment according to the seventh aspect of the present invention. 

FIG 41 is a sectional view taken along the line X41-X41 of FIG 40. 

FIG 42 is a sectional view taken along the line X42-X42 of FIG 40. 

This embodiment is similar to the foregoing first embodiment, where 
corresponding parts are designated by the same reference numerals. 

The first remarkable point of the present embodiment is that there are formed no 
common lines 23 1 on the display panel 228 of the first embodiment. 

Accordingly, signals to be transferred mutually between the plurality of flexible 
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wiring boards 240 mounted on the display panel 228 are transferred by a plurality of 
junction lines 238, 239 formed on the display panel 228, and a plurality of input 
terminals 244, 245 and a plurality of output terminals 246, 247 in the flexible wiring 
boards 230. 

This makes it possible to prevent occurrence of such a wiring state that the 
common lines 231 and signal lines 237 extended to the inside of the display panel 228 
intersect each other as in the first embodiment. 

Therefore, it is possible to omit the structure that the common lines 23 1 and the 
signal lines 237 are partially laminated on the display panel 228 with an insulating film 
234 interposed therebetween. 

As a result, such events can be prevented that the signal lines 237 may cause 
connection failure or disconnection on account of the step gap due to the film thickness 
of the common lines 231, and that the common lines 231 and the signal lines 237 may 
be short-circuited. 

This allows the manufacturing yield of the liquid crystal display device 221b to be 
improved, and the reliability of the liquid crystal display device 221b to be enhanced 
substantially. 

Also, since the present embodiment permits the process of forming the common 
lines 231 to be omitted, the manufacturing process of the liquid crystal display device 
221b can be simplified. 

The second remarkable point of the present embodiment is that all of signals to be 
transferred from the input terminals 244, 245 to the output terminals 246, 247 are passed 
through the inside of the drive IC 229. 

More specifically, all the input terminals 244, 245 of the flexible wiring boards 
230 are connected to the input terminals 268 of the drive IC 229 by a plurality of 
connecting lines 253a, respectively. 

An output terminal 268 of the drive IC 229 mounted on the flexible wiring boards 
230 is connected to all the output terminals 246, 247 by a plurality of connecting lines 
255a. 

Accordingly, a plurality of connecting lines formed by pulling around the flexible 
wiring boards 230 along the second direction in order to connect the input terminals 244, 
245 directly to the output terminals 246, 247 can be omitted. 
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As a result, the structure of the flexible wiring boards 230 can be simplified. 

The first remarkable point of the present embodiment is that the input terminals 
244, 245, the output terminals 246, 247, and the electrode terminals 248, 249 in the fu-st 
embodiment are arrayed in the second direction (up and down direction in FIGs. 32 and 
40) perpendicular to the first direction (right and left direction in FIGs. 31 and 40) in 
which the lead-in lines 242 are arrayed in the display panel 228. 

Therefore, in some cases, the length of the flexible wiring boards 230 along the 
first direction can be reduced compared with the case where the electrode terminals are 
arrayed in the first direction as in the first embodiment. 

Thus, the liquid crystal display device 221 can be reduced in size. 

The fourth remarkable point of the present embodiment is that part of a plurality 
of input/output terminals 268 in the drive IC 229 mounted on the flexible wiring boards 
230 are arrayed in the second direction of the drive IC 229. This makes it possible to 
reduce the length of the drive IC 229 in the first direction, so that the liquid crystal 
display device 221b can be downsized. 

FIG 43 is a plan view of a liquid crystal display device 221c of a fourth 
embodiment according to the seventh aspect of the present invention. 

FIG 44 is a sectional view taken along the line X44-X44 of FIG. 43. 

This embodiment is similar to the third embodiment, where corresponding parts 
are designated by the same reference nimierals. 

The remarkable point of the present embodiment is that there are formed a 
plurality of connecting lines 269 for connecting all the input termmals 244, 245 and all 
the output terminals 246, 247 of the flexible wiring boards 230 separately and directly 
in the structure of the foregoing third embodiment. 

The connecting lines 269 are formed of such a material as Sn- or Au-plated Cu. 

One end of the connecting lines 269 is connected to the input terminals 244, 245, 
and the other end is connected to the output terminals 246, 247. 

An intermediate portion of the connecting lines 269 is, as shown in FIG 44, fixed 
at a position around the adjusting hole 250 which adjusts the drive ICs 229 and which is 
formed in the base material 243 of the flexible wiring boards 230, by using a protective 
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resin 251 in the flexible wiring boards 230. 

In the connecting lines 269, underneath the drive IC 229 there are formed 
connecting portions 270 to be connected to a plurality of electrode bumps 252 of the 
drive IC 229. 

In the above-described embodiment, the same effects as described in the 
foregoing embodiments can be achieved. 

Further, since the present embodiment allows the internal lines 258 for signal 
transmission of the drive ICs 229, which have been used in the third embodiment, to be 
omitted, the drive IC 229 can be simplified in their intemal structure and thus reduced in 
size. This makes it possible to downsize the structure of the liquid crystal display device 
221c. 

FIG 45 is a sectional view showing the structure of a first modification example 
of the above-described embodiment, or a sectional view of the display panel 228 taken 
at a cutting position corresponding to FIG 44. 

As shown in FIG 45, the drive IC 229 mounted on the flexible wiring boards 230 
may be also arranged on the side of the flexible wiring boards 230 on which the 
connecting lines 269 are formed. 

In such a modification example, the effects of the present embodiment can be 
achieved. 

FIG 46 is a sectional view showing the structure of a second modification 
example of the present embodiment, or a sectional view of the display panel 228 taken 
at a position corresponding to FIG. 44. 

As shovm in FIG 46, the adjusting holes 250 are not formed in the flexible wiring 
boards 230 of this modification example. 

Accordingly, in the flexible wiring boards 230 of this modification example, the 
connecting lines 269 are formed on the base material 243 of the flexible vsiring boards 
230. 

Also, the drive IC 229 to be mounted are arranged on the base material 243 in the 
flexible wiring boards 230, for example, on the side on which the connecting lines 269 
of the flexible wiring boards 230 are formed. 
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Even in such a modification example, the effects of the present embodiment can 
be achieved. 

FIG 47 is a plan view of a liquid crystal display device 221 of a fifth embodiment 
according to the seventh aspect of the present invention. 

FIG 48 is a sectional view taken along the line X48-X48 of FIG 47. 

This embodiment is similar to the foregoing third embodiment, where 
corresponding parts are designated by the same reference nimierals. 

In this embodiment, the flexible wiring boards 230 have the adjusting holes 250 
formed therein, and the drive IC 229 to be mounted are accommodated in the adjusting 
holes 250 beside the protective layer 251 and fixed to the base material 243 of the 
flexible wiring boards 230. 

The input terminals 244, 245 and the output terminals 246, 247 are formed on one 
surface of the base material 243. 

A plurality of connecting lines 271 are formed on the base material 243 so as to 
directly connect the input terminals 244, 245 and the output terminals 246, 247 in such a 
vsdring state as to detour the adjusting holes 250. 

The connecting lines 271 are made of such a material as Sn- or Au-plated. 

The chip capacitor 260 is connected to specified connecting lines 271 as one 
corresponding to the power line. 

Some of the connecting lines 271 should be connected to not only the output 
terminals 246, 247 but also the electrode bumps 252 of the drive IC 229. 

Connection between the connecting lines 271 and the electrode bumps 252 of the 
drive IC 229 are formed on the base material 243 in order to connect the connecting 
lines 271 to the drive IC 229. 

More specifically, an insulating film 273 is formed on a region where at least the 
connecting lines 273 are coated. 

The insulating film 273 has through holes 274 formed at positions corresponding 
to the connecting lines 272. 

Over the range of the insulating film 273 and the range of the beise material 243, 
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the plurality of connecting lines 271 are formed. 

The connecting lines 271 are electrically connected to their corresponding 
connecting lines 272 through the through holes 274 of the insulating film 273. 

In such an embodiment, the same effects as described in the foregoing 
embodiments can be achieved. 

FIG 49 is a plan view of a liquid crystal display device 22 le of a sixth 
embodiment according to the seventh aspect of the present invention. 

FIG 50 is a sectional view taken along the line X50-X50 of FIG 49. 

This embodiment is similar to the foregoing fifth embodiment, where 
corresponding parts are designated by the same reference numerals. 

The plurality of input terminals 244, 245 are formed on one surface of the base 
material 243 of a plurality of flexible wiring boards 230 used in this embodiment. 

On the one surface, one end of a plurality of connecting lines 275 is connected to 
the input terminals 244, 245 and extended along the second direction (up and down 
direction of FIG 49), and the other end is positioned in an extension of the first 
direction (right and left direction of FIG 49), and a plurality of connecting lines 272 
extends the electrode bimips of the drive ICs 229 from the other ends of the connecting 
lines 275. 

Also, on the one surface, one end of a plurality of output terminals 246, 247 and a 
plurality of connecting lines 276 is connected to the output terminals 246, 247 and 
extended along the second direction (up and down direction of FIG 49), and the other 
end is positioned in an extension of the first direction (right and left direction of FIG 
49) of the drive IC 229. 

In the flexible vdring boards 230, through holes 278 are formed at positions 
corresponding to the other ends of the connecting lines 271, 271. 

On a surface opposite to the surface on which the connecting lines 271 of the 
flexible wiring boards 230 are formed, bypass wirings 277 are formed separately 
between the through holes 278 corresponding to the connecting lines 271 on the signal 
output side and the through holes 278 corresponding to the connecting lines 271 on the 
signal output side. 
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The bypass wirings 277 are made of such a material as Sn- or Au-plated Cu. 

One end of the bypass wirings 277 is connected to the other end of the connecting 
lines 271 through the through holes 278 on the signal input side, and the other end of 
the bypass wirings 277 is connected to the other end of the connecting lines 271 through 
the through holes 278 on the signal output side. 

In such an embodiment, the same effects as described in the foregoing 
embodiments can be achieved. 

In particular, in this embodiment, the connecting lines 271, 271, the connecting 
lines 272 and the b3^ass wirings 277 are formed so as to be separated between both 
surfaces of the base material 243 and to be overlaid on each other. 

Accordingly, wiring density in the both surfaces of the flexible wiring boards 230 
can be increased so that the flexible wiring boards 230 and the liquid crystal display 
device 22 le can be designed to be smaller size. 

FIG 51 is a sectional view of a liquid crystal display device 22 If of a seventh 
embodiment according to the seventh aspect of the present invention. 

FIG. 52 is a plan view of the liquid crystal display device 22 If. 

This embodiment is similar to the first embodiment, where corresponding parts 
are designated by the same reference numerals. 

This embodiment is described in a case where the liquid crystal display device 
22 If is the active matrix driven type. 

The liquid crystal display device 22 If of this embodiment has a pair of glass 
substrates 222, 223, where a plurality of pixel electrodes 279 arrayed in a matrix are 
formed on the glass substrate 22, and opposite electrodes 280 opposed to the pixel 
electrodes 279 are formed on the glass substrate 223. 

On the glass substrates 222, 223, the regions where the pixel electrodes 279 and 
the opposite electrodes 280 are arrayed constitute a display section 226. 

A liquid crystal layer 282 is interposed between the glass substrates 222, 223, and 
the peripheral portion of the display section 226 is sealed by a sealant 225. 

In the liquid crystal display device 22 If of this embodiment, the plurality of 
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common lines 231 are formed over the entire regions including a region outer than the 
sealant 225, a region coated with the sealant 225, a region inner than the sealant 225 and 
other region than the display section 226. 

Those common lines 23 1 located at the inside of the sealant 225 of these common 
lines 23 1 are coated with an insulating film 283 such as a known orientation film or 
protective film (passivation film). 

In this embodiment, the region where the common lines 23 1 are formed is made 
larger than the peripheral portion 227 of the display panel 228. 

This allows the area of the peripheral portion 227 to be reduced and thus the liquid 
crystal display device 22 If to be downsized. 

Otherwise, arrangement density of the common lines 231 can be lowered, so that 
the common lines 23 1 can be prevented from short-circuiting among themselves or from 
occurrence of insulating failures. 

As a result, the reliability of the liquid crystal display device 22 If can be 
improved. 

Moreover, the production yield of the liquid crystal display device 22 If can be 
improved at the same time. 

Further, some of the common lines 231 are arranged by using the region of the 
display panel 228 inner than the sealant 225 except the region of the opposite electrodes 
280, whereby the line width of the common lines 23 1 is widened and the resistance is 
lowered. 

As a result, time delay of a signal transferred through the common lines 231 is 
reduced. 

By this advantage, the signal transferred, when an image signal exists, can be 
prevented from inclusion of noise that might cause the waveform of the image signal to 
be deformed imdesirably. 

Thus, the resulting display image can be prevented from occurrence of failures. 

FIG 53 is a sectional view of a liquid crystal display device 22 Ig of an eighth 
embodiment according to the seventh aspect of the present invention. 
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FIG 54 is a plan view of the liquid crystal display device 22 Ig. 

This embodiment is similar to the foregoing seventh embodiment, where 
corresponding parts are designated by the same reference numerals. 

The liquid crystal display device 22 Ig of this embodiment has nearly the same 
structure as the liquid crystal display device 22 If 

This embodiment is characterized in the arrangement of common lines 231 and 
common lines 231a. 

In the liquid crystal display device 22 Ig of this embodiment, the plurality of 
common lines 231, 231a are formed over the entire regions including a range on the 
glass substrate 222 outer than the sealant 225, a region coated with the sealant 225, a 
region inner than the sealant 225, and a region around the peripheral portion of the 
display section 226. 

Some of the common lines 231a out of these common lines 231, 231a are 
provided as signal lines, so that signals can not easy pick up noise of the opposite 
electrodes 280 such as a clock signal. 

Further, the common lines 231, 231a are coated with an insulating film 283 such 
as a known orientation film or protective film (passivation film). 

Of the regions where the common lines 231 are arranged, the region inner than the 
sealant 225 and the region around the peripheral portion of the display section 226 are 
defined as follows. 

For example, when the liquid crystal display device 22 Ig is used as a display 
device for a computer, the region is included in the display section 226, and the region 
including the region around the peripheral portion of the display section 226 is in some 
cases such that the image being displayed cannot be viewed from outside due to an 
effect of the casing by which the liquid crystal display device is mounted to the 
computer or the like, or other reasons. 

Thus, the region around the peripheral portion of the display section 226, although 
included in the display section 226, will often not contribute to the image displaying 
substantially. 

In such cases, formation of the common lines 23 1 around the peripheral portion of 
the display section 226 wdll not affect to the display section, as it is viewed fi-om 
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outside. 



Therefore, in the above-described case, the common Unes 23 1 are formed on the 
glass substrate 222. 

In such an embodiment, the same effects as described in the seventh embodiment 
can be achieved. 

In the seventh aspect of the present invention, the connecting material for 
electrically connecting the display panel 228 to the flexible wiring boards 230 is not 
limited to the anisotropic conductive film 259. 

Instead, connection techniques other than the anisotropic conductive film 259 may 
be used, such as connection by the use of solder or photo-setting resins and clip press 
bonding. 

The invention being thus described, it will be obvious that the same may be varied 
in many ways. 

Such variations are not to be regarded as a departure from the spirit and scope of 
the invention, and all such modifications as would be obvious to one skilled in the art 
are intended to be included within the scope of the following claims. 
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(57) What is claimed is: 

1 . An assembly structure of a flat type device, in which a panel 20 has a plurality 
of electrode terminals 3 disposed along a peripheral portion of one surface thereof, a 
flexible wiring board 4 on which a drive IC 5 for driving the panel 20 is mounted is 
electrically connected to the electrode terminals 3 of the panel 20, and a circuit wiring 
73 for transferring a signal fed from the outside is electrically connected to the flexible 
wiring board 4, the assembly structure comprising: 

an arrangement of the peripheral portion of the panel 20 where a circuit wiring 73 
is provided at a layer below the electrode terminals 3 so as to extend along the 
peripheral portion and to be electrically insulated from the electrode terminals 3 with an 
insiilating layer 9 interposed therebetween, and where a junction terminal 45 is provided 
so as to conduct with the circuit wiring 73, to penetrate through the insulating layer 9 at 
a specified place, and to share the same layer with the electrode terminals 3; and 

an arrangement of one side of the flexible wiring board 4 where an input terminal 
44 and output terminals 42 leading to the drive IC 5 are provided at places 
corresponding to the junction terminal 45 and electrode terminals 3 of the peripheral 
portion of the panel 20; 

wherein the flexible vsdring board 4 is overlaid on the peripheral portion of the 
panel 20 so that the junction terminal 45 and electrode terminals 3 of the peripheral 
portion of the panel 20 are electrically connected to the input terminal 44 and output 
terminals 42 of the flexible wiring board 4, respectively. 

2. An assembly structure d& claimed in claim 1, wherein the jxmction terminal 45 
and the electrode terminals 3 of the peripheral portion of the panel 20 are electrically 
connected to the input terminal 44 and output terminals 42 of the flexible wiring board 4, 
respectively, by anisotropic conductive material 95. 

3. An assembly structure as claimed in claim 1, wherein electronic components 55 
are mounted on the flexible wiring board 4. 

4. An assembly structure as claimed in claim 1, wherein a portion of the flexible 
wdring board 4 that is protruded to a side portion of the peripheral portion of the panel 
20 is bent so as to be wound around the peripheral portion of the panel 20. 

5. An assembly structure as claimed in claim 1, wherein at least a region where the 
peripheral portion of the panel 20 and the flexible wiring board 4 are overlaid with each 
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other and the drive IC 5 mounted on the flexible wiring board 4 are covered with a 
specified protective resin 6. 

6. An assembly structure as claimed in claim 1, wherein a clip 10 made of a shape 
memorizing member having a U-shape in section is used to pinch the electrode 
terminals 3 of the peripheral portion of the panel 20 on an outside of the flexible wiring 
board 4 so that the electrode terminals 3 are press-fitted. 

7. A method for assembling a flat type device in which a panel 20 has a plurality 
of electrode terminals 3 disposed along a peripheral portion of one surface thereof, a 
flexible wiring board 4 on which a drive IC 5 for driving the panel 20 is mounted is 
electrically cormected to the electrode terminals 3 of the panel 20, and a circuit wiring 
73 for transferring a signal fed from the outside is electrically connected to the flexible 
wiring board 4, the method for assembling a flat type device comprising the steps of: 

providing, on the peripheral portion of the panel 20, a circuit wiring 73 at a layer 
below the electrode terminals 3 so as to extend along the peripheral portion and to be 
electrically insulated from the electrode terminals 3 with an insulating layer 9 interposed 
therebetween, and providing a junction terminal 45 so as to conduct with the circuit 
wiring 73, to penetrate through the insulating layer 9 at a specified place, and to share 
the same layer with the electrode terminals 3; 

providing, on one side of the flexible wiring board 4, an input terminal 44 and 
output terminals 42 leading to the drive IC 5 at places corresponding to the jimction 
terminal 45 and electrode terminals 3 of the peripheral portion of the panel 20; 

aligning the junction terminal 45 and the electrode terminals 3 v^th the input 
terminal 44 and the output terminals 42 with the peripheral portion of the panel 20 and 
the flexible wiring board 4 opposed to each other; and 

electrically connecting the junction terminal 45 and the electrode terminals 3 to 
the input terminal 44 and the ou^ut terminals 42 by means of an anisotropic conductive 
material 95. 

8. An assembly structure of a flat type device, in which a panel 120 has a plurality 
of electrode terminals 103 disposed along a peripheral portion of one surface thereof, a 
plurality of flexible wiring boards 104 which have a wiring layer on a base material 
surface 140 with a flexibility and on which a drive IC 105 for driving the panel 120 is 
mounted are electrically cormected to the electrode terminals 103 of the panel 120, and 
a circuit wiring 173 for transferring a signal fed from outside is electrically connected to 



64 



the flexible wiring boards 104, the assembly structure comprising: 

an arrangement of the peripheral portion of the panel 120 where a first jvmction 
terminal 145 and a second junction terminal 146 corresponding to each of the flexible 
wiring boards 104 and sharing the same layer with the electrode terminals 103 are 
provided on both sides of a group of the electrode terminals 103 corresponding to each 
of the flexible wiring boards 104 in a direction along the peripheral portion of the panel 
120, and where a first circuit wiring 173 for connecting the second junction terminal 
146 corresponding to one of the flexible wiring boards 104 to the first jvmction terminal 
145 corresponding to another flexible wiring board 104' adjacent to the flexible wiring 
board 104 is provided in proximity to a row formed by the various terminals 103, 145, 
146; and 

an arrangement on the flexible wiring boards 104 where an input terminal 144, 
output terminals 142, and a third junction terminal 148 formed of part of the wiring 
layer and leading to the drive IC 105 are provided at places corresponding to the first 
junction terminal 145, electrode terminals 103, and second junction terminal 146 of the 
peripheral portion of the panel 120, and where a second circuit wiring 147 for 
connecting the input terminal 144 to the third junction terminal 148 is provided; 

wherein the flexible wiring boards 104 are overlaid on the peripheral portion of 
the panel 120 so that the first junction terminal 145, electrode terminals 103, and second 
jimction terminal 146 of the peripheral portion of the panel 120 are electrically 
connected to the input terminal 144, output terminals 142, and third junction terminal 
148 of each of the flexible wiring boards 104 in their respective correspondence. 

9. An assembly structure as claimed in claim 8, wherein a portion of the flexible 
wiring board 104 that is protraded to a side portion of the peripheral portion of the panel 
120 is bent so as to be wound around the peripheral portion of the panel 120. 

10. An assembly structure as claimed in claim 9, wherein a slit 96 is provided to 
the base material surface 140 of the portion at which the flexible wiring boards 104 are 
bent in a direction along the peripheral portion of the panel 120. 

11. An assembly structure as claimed in claim 8, wherein a clip 110 made of a 
shape memorizing member having a U-shape in section is provided to pinch the 
peripheral portion of the panel 120 on outside of each of the flexible wiring boards 104 
so that a group of the electrode terminals 3,42; 45,44; 46,48 corresponding to each of 
the flexible wiring boards 104 are press fitted. 
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12. An assembly structure as claimed in claim 8, wherein a slit 97 is provided to 
the base material surface 140 of a portion of each of the flexible wiring boards 104 that 
corresponds to a spacing between the row of the input terminal 144, the output terminals 

142 and the third junction terminal 143, and the second circuit wiring 147 so as to 
extend along the spacing. 

13. An assembly structure as claimed in claim 8, wherein the base material surface 
140 has been removed at a portion of the flexible wiring boards 104A', 104 A", 104T" 
that corresponds to the input terminal 144, the output terminals 142, or the third 
junction terminal 143. 

14. An assembly structure as claimed in claim 8, wherein the flexible wiring 
boards 104 are overlaid on the peripheral portion of the panel 120 in such a way that the 
row of the input terminal 144, the output terminals 142 and the third junction terminal 

143 is located at an outer side than the second circuit vsdring 147, 

and wherein a portion of the flexible wiring boards 104 that corresponds to the 
second circuit wiring is bent substantially 90 to 180 degrees with respect to the portions 
corresponding to the various terminals 142, 143, 144, 148. 

15. An assembly structure as claimed in claim 15, wherein the flexible wdring 
boards 104 are overlaid on the peripheral portion of the panel 120 in such a way that the 
row of the input terminal 144, the output terminals 142 and the third junction terminal 
148 is located at an inner side than the second circuit wiring 147, 

and wherein a portion of the flexible wiring boards 104 on one side of the row of 
the various terminals 142, 143, 144, 148 opposite to the side on which the second circuit 
wiring 147 is located is bent substantially 90 to 180 degrees with respect to the portions 
corresponding to the various terminals 142, 143, 144, 148. 

16. An assembly structure as claimed in claim 15, wherein the drive IC 105 is 
mounted on a portion of each of the flexible wiring boards 104 at which the flexible 
wiring boards 104 are bent. 

17. An assembly structure as claimed in claim 8, wherein electronic components 
155 are mounted on the flexible wiring boards 104. 

1 8. A method for assembling a flat type device, in which a panel has a plurality of 
electrode terminals 103 disposed along a peripheral portion of one surface thereof, a 
plurality of flexible wiring boards 104 which have a wiring layer on a base material 
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surface 140 with a flexibility and on which a drive IC 105 for driving the panel 120 is 
mounted are electrically connected to the electrode terminals 103 of the panel 120, and 
a circuit wiring 173 for transferring a signal fed from outside is electrically connected to 
the flexible wiring boards 104, the method for assembling a flat type device comprising 
the steps of: 

providing, on the peripheral portion of the panel 120, a first junction terminal 145 
and a second junction terminal 146 corresponding to each of the flexible wiring boards 
104 on the peripheral portion of the panel 120 and sharing the same layer with the 
electrode terminals 103 on both sides of a group of the electrode terminals 103 
corresponding to each of the flexible wiring boards 104 in a direction along the 
peripheral portion of the panel 120, and providing a first circuit wiring 173 for 
connecting the second jimction terminal 146 corresponding to one of the flexible wiring 
boards 104 to the first junction terminal 145 corresponding to another flexible wiring 
board 145 adjacent to the flexible wiring board 104 in proximity to a row formed by the 
various terminals 103, 145, 146; and 

providing, on the flexible wiring boards 104, an input terminal 144, output 
terminals 142, and a third junction terminal 148 formed of part of the wiring layer and 
leading to the drive IC 105 at places corresponding to the first junction terminal 145, 
electrode terminals 103, and second junction terminal 146 of the peripheral portion of 
the panel 120, and providing a second circuit wiring 147 for connecting the input 
terminal 144 to the third junction terminal 148; and 

aligning the first junction terminal 145, electrode terminals 103, and second 
junction terminal 146 of the peripheral portion of the panel 120 wdth the input terminal 
144, output terminals 142, and third junction terminal 148 of each of the flexible wiring 
boards 104, respectively, with the peripheral portion of the panel 120 and the flexible 
wiring boards 104 opposed to each other, and electrically connecting the corresponding 
terminals 103,142; 145,144; 146,148 to each other by means of a specified electrically 
connecting material 195. 

19. An assembly structure of a flat type device, in which a panel 120 has a 
plurality of electrode terminals 103 disposed along a peripheral portion of one surface 
thereof, a plurality of flexible wiring boards 104 which have a wiring layer on a base 
material surface 140 with a flexibility and on which a drive IC 105 for driving the panel 
120 is mounted are electrically connected to the electrode terminals 103 of the 
peripheral portion of the panel 120, and a control board 111 for feeding a signal for 
driving the panel 120 is electrically connected to the flexible wdring boards 104, the 
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assembly structure comprising: 

an arrangement of the peripheral portion of the panel 120 where a first junction 
terminal 145 and a second junction terminal 146 corresponding to each of the flexible 
wiring boards and sharing the same layer with the electrode terminals 103 are provided 
on both sides of a group of the peripheral portion of the panel 120 in a direction along 
the peripheral portion of the panel 120, and where a first circuit wiring 173 for 
connecting the second jxmction terminal 146 corresponding to one 104A of the flexible 
wiring boards to the first junction terminal 145 corresponding to another flexible wiring 
board 104 A' adjacent to the flexible wiring board 104 A is provided in proximity to a 
row formed by the various terminals 103, 145, 146; 

an arrangement on the flexible wiring boards 104 A where an input terminal 144, 
output terminals 142, and a third junction terminal 148 formed of part of the wiring 
layer and leading to the drive IC 105 are provided at places corresponding to the first 
junction terminal 145, electrode terminals 103, and second junction terminal 146 of the 
peripheral portion of the panel 120, where a second circuit wiring 147 for cormecting 
the input terminal 144 to the third junction terminal 148 is provided, and where a fourth 
jimction terminal 149 leading to the third jxmction terminal 148 through a third circuit 
wiring 150 is provided; and 

an arrangement on one surface of the control board 111 where a signal feed 
terminal 151 for feeding a signal for driving the panel 120 is provided in 
correspondence to the fourth junction terminal 149 of the flexible wiring boards 104A; 

wherein the flexible wiring boards 104 are overlaid on the peripheral portion of 
the panel 120 so that the first jxmction terminal 145, electrode terminals 103, and second 
jxmction terminal 146 of the peripheral portion of the panel 120 are electrically 
connected to the input terminal 144, output terminals 142, and third junction terminal 
148 of each of the flexible wiring boards 104 in their respective correspondence; 

and wherein the control board 111 is overlaid on the flexible wiring boards 104 so 
that the foxirth jxmction terminal 149 of the flexible wiring boards 104 is electrically 
connected to the signal feed terminal 15 1 of the control board 1 1 1 in correspondence. 

20. An assembly structure as claimed in claim 19, wherein the panel 120 is 
generally rectangular shaped, and the control board 111 is generally L-, U-, or 
sqxiare-shaped along the peripheral portion of the panel 120. 

21. An assembly structure as claimed in claim 19, wherein the foxirth jxmction 
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terminal 149 of part of the plurality of flexible wiring boards 104A% 104 A", 104T" are 
not connected to the signal feed terminal 1 5 1 of the control board 111. 

22. An assembly structure as claimed in claim 21, wherein the fourth junction 
terminal 149 of the part of the flexible wiring boards 104A% 104A", 104T" are cut off 
together with the base material surface 140. 

23. An assembly structure as claimed in claim 19, wherein a portion of the part of 
the flexible wiring boards 104A', 104 A", 104T' that is protruded to a side portion of the 
peripheral portion of the panel 120 is bent at least once. 

24. An assembly structure as claimed in claim 19, wherein the control board 1 1 1 is 
overlaid on the peripheral portion of the panel 120 directly or through a spacer 113 and 
assembled therewith £is a construction element. 

25. An assembly structure as claimed in claim 24, wherein the control board 1 1 1 is 
movinted on one surface of the peripheral portion of the panel 120 opposite to the 
surface on which the electrode terminals 103 are provided, and the flexible wiring 
boards 104 A are wound around a peripheral portion of the panel 120 and the control 
board 111. 

26. An assembly structure as claimed in claim 25, wherein a clip 110 made of a 
shape memorizing member having a U-shape in section is provided to pinch the 
peripheral portion of the panel 120 and the control board 111 on the outside of at least 
one 104 A of the flexible wiring boards so that a group of the electrode terminals 
103,142; 145, 144; 146,148 corresponding to the one 104A of the flexible wiring boards 
are press-fitted. 

27. An assembly structure as claimed in claim 19, wherein connection between the 
peripheral portion of the panel 120 and the flexible wiring boards 104 and connection 
between the flexible wiring boards 104 and the control board 111 are achieved by an 
identical electrically connecting material 112. 

28. A method for assembling a flat type device, in which a panel 120 has a 
plurality of electrode terminals 103 disposed along a peripheral portion of one surface 
thereof, a plurality of flexible wiring boards 104 which have a wiring layer on a base 
material surface 140 with a flexibility and on which a drive IC 105 for driving the panel 
120 is mounted are electrically connected to the electrode terminals 103 of the panel 
120, and a control board 111 for feeding a signal fed from outside is electrically 
connected to each of the flexible wiring boards 104, the method for assembling a flat 
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type device comprising the steps of: 

providing, on the peripheral portion of the panel 120, a first junction terminal 145 
and a second junction terminal 146 corresponding to each one of the flexible wiring 
boards and sharing the same layer with the electrode terminals 103 on both sides of a 
group of the electrode terminals 103 corresponding to each of the flexible wiring boards 
104 A in a direction along the peripheral portion of the panel 120, and providing a first 
circuit wiring 173 for connecting the second junction terminal 146 corresponding to one 
104A of the flexible wiring boards to the first junction terminal 145 corresponding to 
another flexible wiring board 104 A' adjacent to the flexible wiring board 104 A in 
proximity to a row formed by the various terminals 103, 145, 146; 

providing, on the flexible wiring boards 104 A, an input terminal 144, output 
terminals 142, and a third junction terminal 148 formed at part of the wiring layer and 
leading to the drive IC 105 at places corresponding to the first junction terminal 145, 
electrode terminals 103, and second junction terminal 146 of the peripheral portion of 
the panel 120; 

providing a second circuit wiring 147 for connecting the input terminal 144 to the 
third junction terminal 148; and providing a fourth junction terminal 149 leading to the 
third junction terminal 148 through a third circuit wiring 150; 

providing, on one surface of the control board 111, a signal feed terminal 151 for 
feeding a signal for driving the panel 120 in correspondence to the fourth jxmction 
terminal 149 of the flexible wiring boards 104 A; 

overlaying the flexible wiring boards 104 on the peripheral portion of the panel 
120 so that the first junction terminal 145, electrode terminals 103, and second junction 
terminal 146 of the peripheral portion of the panel 120 are electrically connected to the 
input terminal 144, output terminals 142, and third junction terminal 148 of each one of 
the flexible wiring boards 104 in their respective correspondence; and 

overlaying the control board 111 on the flexible wiring boards 104 so that the 
fourth junction terminal 149 of the flexible wiring boards 104 is electrically connected 
to the signal feed terminal 151 of the control board 111 in correspondence. 

29. A method for assembling a flat type device as claimed in claim 28, fiirther 
comprising the steps of: 

overlaying the control board 111 directly or through a spacer 113 on one surface 
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of the peripheral portion of the panel 120 opposite to the surface on which the electrode 
terminals 103 are provided; 

winding the flexible wiring boards 104 A aroxind a peripheral portion of the panel 
1 20 and the control board 111; and 

providing a clip 110 made of a shape memorizing member having a U-shape in 
section to pinch the peripheral portion of the panel 120 and the control board 111 on 
outside of the flexible wiring boards 104 A so that a group of the terminals 103,142; 
145,144; 146,148 corresponding to the one 104A of the flexible wiring boards are press 
fitted. 

30. A method for assembling a flat type device as claimed in claim 28, further 
comprising the steps of: 

providing a connecting material 112 which is treated by heating and pressurization 
or by heating, cooling, and pressurization between the peripheral portion of the panel 
120 and the flexible wiring boards 104 A and between the flexible wiring boards 104 A 
and the control board 111; and simultaneously achieving connection of the terminals 
103,142; 145,144; 146,148 in their correspondence by two thermal press head tips 115, 
116. 

31. An assembly structure of a flat type device having: a display panel 228 of a 
peripheral portion 227; and a plurality of wiring boards 230 which are disposed on the 
peripheral portion 227 of the display panel 228 in an array direction along the peripheral 
portion 227; 

the plurality of wiring boards 230 respectively comprising a circuit element 229 
for driving the display panel 228 moimted thereon; an insulating substrate 243; a 
plurality of connecting terminals 244, 245, 246, 247 arrayed on the insulating substrate 
243 in such a direction as to intersect the array direction of the wiring boards 230 at 
proximately both ends of each one of the wiring boards 230 in their array direction; and 
a bypass wiring 253, 256, 257, 258, 291 which is electrically connected to at least part 
of the plurality of connecting terminals 244, 245, 246, 247 at proximately the both ends 
with each other and which is electrically connected to the circuit element 229; 

the display panel 228 including a plurality of common lines 238, 239 which are 
connected respectively to the connecting terminals 244, 245, 246, 247 of each of the 
plurality of wiring boards 230 adjacent to one another on the peripheral portion 227 and 
which are formed between one another of the connecting terminals 244, 245, 246, 247 
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of the plurality of wiring boards 230 adjacent to one another; 

wherein the connecting terminals 244, 245, 246, 247 of each one of the plurality 
of wiring boards 230 are connected to the plurality of common lines 238, 239 and other 
connecting terminals on the display panel 228 by means of same connecting material 
259. 

32. An assembly structure of a flat type device having: a display panel 228 of a 
peripheral portion 227; and a plurality of wiring boards 230 which are disposed on the 
peripheral portion 227 of the display panel 228 in an array direction along the peripheral 
portion 227; 

the plurality of wiring boards 230 respectively comprising a circuit element 229 
for driving the display panel 228 mounted thereon; an insulating substrate 243; a 
plurality of connecting terminals 244, 245, 246, 247 arrayed on the insulating substrate 
243 in such a direction as to intersect the array direction of the wiring boards 230 at 
proximately both ends of each one of the wiring boards 230 in their array direction; and 
a bypass wiring 253, 256, 257, 258, 291 which is electrically connected to at least part 
of the plurality of connecting terminals 244, 245, 246, 247 at proximately the both ends 
with each other and which is electrically connected to the circuit element 229; 

the display panel 228 including a plurality of common lines 231 which are 
connected in common to part of the connecting terminals 244, 245, 246, 247 of each of 
the plurality of wiring boards 230 on the peripheral portion 227 and which are formed 
over a range including an array range of the plurality of vsdring boards 230; 

wherein the connecting terminals 244, 245, 246, 247 of each of the plurality of 
wiring boards 230 are connected to the plurality of common lines 231 and other 
connecting terminals on the display panel 228 by means of same connecting material 
259. 

33. An assembly structure of a flat type device having: a display panel 228 having 
a peripheral portion 227; and a plurality of wiring boards 227 which are disposed on the 
peripheral portion 227 of the display panel 228 in an array direction along the peripheral 
portion 227, 

the plurality of wiring boards respectively comprising a circuit element 229 for 
driving the display panel 228 mounted thereon; an insulating substrate 243; and a 
bypass wiring 253, 256, 257, 258, 291 which electrically connects at least part of a 
plurality of connecting terminals 244, 245, 246, 247 at proximately both ends of the 
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wiring boards 230 with each other and which is electrically connected to the circuit 
element 229; 

the display panel 228 including a plurality of first common lines 23 1 which are 
connected in common to the connecting terminals 244, 245, 246, 247 of each of the 
plurality of wiring boards 230 on the peripheral portion and which are formed over a 
range including an array range of the plurality of wuing boards 230; and a plurality of 
second common lines 238, 239 which are connected in common to part of the 
connecting terminals 244, 245, 246, 247 of each of the plurality of wiring boards 230 on 
the peripheral portion and which are formed over a range including the array range of 
the plurality of wiring boards 230; 

wherein the connecting terminals 244, 245, 246, 247 of each of the plurality of 
wiring boards 230 are connected to the first common lines 231, the second common 
lines 238, 239, and other coimecting terminals on the display panel 228 by means of 
same conductive connecting material 259. 

34. An assembly structure as claimed in claim 31, wherein the bypass wiring 
includes a first bypass wiring 256 which is formed on the insulating substrate 243 and 
which directly connects the connecting terminals 244, 245, 246, 247 at proximately the 
both ends to one another. 

35. An assembly structure as claimed in claim 31, wherein the bypass wiring 
includes: a second bypass wiring 253a formed on the insulating substrate 243 over a 
range fi-om proximately any one of the both ends to the circuit element 229; a third 
bypass wiring 255a which is formed on the insulating substrate 243 over a range fi-om 
proximately the other any one of the both ends to the circuit element 229; and an 
in-element bypass wiring 258 which is formed within the circuit element 229 and both 
ends of which are connected to the second bypass wiring 253a and the third bypass 
wiring 255a, respectively. 

36. An assembly structure as claimed in claim 31, wherein the bypass wirings 
253a, 255a, 258 are provided on both siirfaces of the insulating substrate 243 of each of 
the wiring boards 230. 

37. An assembly stmcture as claimed in claim 34, wherein the first bypass wiring 
253a is provided on the insulating substrate 243 and at such a position that the first 
bypass wiring 253a passes between the insulating substrate 243 and the circuit element 
229. 
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38. An assembly structure as claimed in claim 31, wherein the coimecting material 
is an anisotropic conductive film 259. 

39. An assembly structure as claimed in claim 31, wherein the display panel 228 
comprises a pair of display boards 222, 223 having display electrodes 279, 280 provided 
on their surfaces opposite to each other and having an optical transmission property, and 
wherein the common lines 231, 231a are provided both on at least one of the pair of 
display boards 222, 223 within a range of overlap portion of these boards excepting a 
area of the display electrodes 279, 280 and on the peripheral portion 227. 

40. A method for assembling a flat type display device including a display panel 
228 having a peripheral portion 227, comprising the steps of: 

aligning a plurality of wiring boards 230, on which a circuit element 229 for 
driving the display panel 228 is moxmted, v^th the peripheral portion 227 of the display 
panel 228; and 

connecting the display panel 228 to the wiring boards 230 by means of a 
connecting material 259 in such a way that signal input terminals 244, a bypass signal 
input terminal 245 and signal output terminals 246, 247 for the display panel 228 of the 
wiring boards 230 are treated collectively. 
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FIG 35 

Bl: supplying connecting material to signal input/output terminals 
B2: aligning wiring boards and display panel 

B3: connecting signal input terminals to signal output terminals as a 
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450^-^ 449^4 4*a X50-X50-i: 4-1: ^>^5-. 

;«)515.-^ A7^■^2^] 4^ •yr^sl 7-^4^4 *>-^^J-^4^^4-l: 444t ^V^i. 
452iL-b 451^4 '»J|^i4^cl-4-i: 444^ ^J^-S. 

;»»53s.-b ^7^^oll 4^ 4 *y:"^4 ^8 ^4^4 «^^JL4=*^4^ 444^ ^S'di- 
j4545L^ ;«fl53i4 *^«^5.4^^44 ^^5.. 
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ms^^ 4^7lt5l --^^i-f^ >^M^ 

-g- '^^■^ '^^^ H^^s] -T^i^ ZL <H>ri|-|:El 7io}4. 

•*i7l 4**^ ^^i^, o^^sfl^^ol o)^ ^"^€4. 

B\ tHf^ 7l3tV(301.302)^ ^J^^V4(303)7f ^4^1 ^e^^ 71:^(302)31 

oil 

o-H^3^i-^(320)^ ^'d-foi, *'^^^^(320)-|- IC(305)-i- ^ 

IV t^>^^ -11^^^(304.304',-) 4. 445.4^^ >d:ll- o^l-i^^^ L-^oJ -3^^(307)4. ^^-^ 
Bl(308)^ f-*H -l^d^^l ^a^-^ ^^^^^ ^^44^<a iL-(311)-ir n^J4(-1^ 

^ISS^'^I]^^^^ «li>^d^i(307)^ ^ -^^"^fl H^4<^d(5l5-B]l^) (371)4. »^^2^-^J(371)4 

;m56ioil>^l54 ^^^-1, -M^^m)^ ^^^J^(342)4 °J^^J4(306)^ it^of^, ^'^^^ol Sl-b 

7l;4|'d(340)o« ^-^i^ -H^a^-I- 
n-^^ IC(305)t ;5l^(305a.305b)(^^5:^J_ 3%% ^^\^ 4444)ofl ^j^m «Fdt-l] -^^^4- 
^m^, 7]3a(302)4 ^1- ^>5i4(307)^ ^1-1- Sl-b ^3^^^4(303.372)4 ^m^^ 4 

^4 ^^^V4(303.372)^ o|.,i5.^.H(395) -^-a(3L^)^4 ^^^-l-)-!! 4-H 44 ^^4^ 
(304)4 t^^4(342)4 *>J^^V4(306)*Hl ^7]^ 0.5. ^^44. 

ilV 455JLo(144 ^^ol. 44^(308)4 "i^^^ 4>a^i(307)4 H^4*U(371)<Hl 'y^4H 51::^, 4^ 
Bl(308)4 4^ 'g'S^ ja.J5.(31l)4 '*l:1^^^14(i444 ^^)^ ^^4*H al4- 

^;.4>,,oflt. >U5:t 444(308)^ ^44 4^^ ^^(311)^^4^^ 4'*d^(307)4 »H^4-a(37y 
ofl ^^^4. *>H4. 4>:4'>J(371), ^^-^4(372)4 U^^>4(306)f ^-4^^ >ix4 1^4-1: 44^x1(304. 
304V-)^ T'-l-i- IC(305)^1 *y^^4. 

aL4. ^^^^ iC(305)oi| 444 #^4 t^4^i4(342)4 4^Ht4(303)-l- i-44 44Lofl oi7}^4. 

444 4^i4^(320)4 t"^«4. 

^^oii-t, o^;asfl^ il:4 41^44 ^mo^ -S-T^^^l °^-=} ^^^^^4 ^J44Si4. 

^44, ^4^^ <^^4^(320)4 4^ ^444 4^4_ 4^d4 

(370)4 ii^(311)f- 4^1:2- ^4. ^i*^^^^ ^ ii-^l €4. 4n^4. ^ 4^. ^ 
>a4(307)4 21^(311)01 44514. ^.44^^ ^44 ^444 ^^>44 4Hi-i-4 
4 

^11, 4t4 4^4 f^7f44 4^«l 2-1^ v4«4. 

^^4^84 ^ S^:h-^. ^ilV «J^4 444 f^444 ^-S: iEi^^4 44sl444. 
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4*4 3.7]?} n^i^ «3*^'ir ^1 Sol «^^4. 

<^l-^5-, ^J5]i7f 7^^sl^ ^47f 0^4. 

42^-^ ^ ^iH^ ^}7\s] ^4^i^ ^*^s\^JL ^ -^zJl^ H^^e)^ 

1^5^ ^ nJ-^o) ojj^a^flu^od oi^oj ;g^5^sj<H ^»&-9-oi) :??'^iLV;^>7f bH^1€ ^^^I ^^j- jisji 

42f 4^5) 44:2., sfl-a-i- ^^-8- IC4 *^>^1'i- "11^44 ^^4 

^^^^4<H1 ^34^^^ ^^s|D^, 5.4^1 >aJ:-i- ^51*4-^ 4^««>a4 f-^>^14 -H^oil ^4 
^^s\o] oj- ig^^ ;,^^]o] <H^^ej -f-i^-^i >*J-4 4^^2| •?-^-b;^^^i4 4^ofl 4^«l|^d 

SljL, f^;^]^J44 5l^«ilii4 i^j4 44<H|4 4^4j2l :?i^t.j4<4 ^o^f.^ ^>^J4^ 

3fl«^4 ^»d-f4 «I144, i^-l-S- ICo« 4H4-^ ^^^^44 4^^i44 ^"i ^^-r-^ ^3^1^44 ^a^^i4 
4 ^^^y^ 4^I<HI4 -11^44 Sl-fe- t^4-i- ^M^^^ "i^sj -i)^^ it.HU, ^^7| -H^d4lM 
^^^4 ^'^44 ^44 4^1 ^»444 ^^4^1^44 ^^^^44 44 ^«944 4'*d^i4 ^y^^.M^^ -fr ^^'^^ 

^ "e^^4 414^M1 4^ ^}^\^ 4^'-!:^ -1-444 4^^4-^^ ^jj^^ ^^.^sj 

S-^^M -^Ji-b -i-^i|4^ «)l>d^d^ ^4»t^44 °J^4^i4# f-44 t"^-§- iCo^l *y^^4 

T^^-§- ICo^l s|44 f'«?4-i- »'1^>^i^^4 ^^^^144 4-^ ^^44 ^a'^^i4^ 4 

»^ ^^<^ -S-^^4. 

444 T^-f-^4. 

^ 'k^^si ;H|i^^jo|| 4^ ^i^s\ <H>a^4 ^^o^x^^, >5i1!4t^4 4^4 4^ofl «1I4€ ^ 

-1- yfl-^d^i^l 

444 iH.^4 ^44 >^i^4t4 «U44 7i}^€4. 
i1> -^^4 *r4 7,^4i*H i2-^4 4i ^0^^*14. 
4*4 ^4 7^41^ ^JL«|^ 7^4:1- 7W^4. 

oLB]x^, afl^sj f^;H|^^44 ^-^^^4-^ '^H-l-l-'d 4H>i^4*KI s\^^ t^4^ «fl>d44 1I^'^J44 t- 
^«a4oi] 444-2-^ ^a^44 ^^^4. 
o]^^ ^d<^4^°1 ^a^ofl o]-?-<H4-E.4 44 ^J^44 44ol >a^4t4 4in--5}-4 ^^±^^.3- 3. 

SLIV :y^.t*d4- 4t^4. ^j44^is] .^7f #^4^ ^^4. % 4**^^ 4^14 ^^4^ 4 

>a^o|) ^44 ^^4^1 tiJL °^4^ ^^J^4^ ^^^il 4^44. ^a^i4^j4 4'*-14 4^oH44 
114>9-|- ^i: ^ 5li4. 

>y-4o«44 ^ol. -gr «e^^4 414^J<>(I 4^ T^-£o|l4-fcr. ^44^oil4 ^^44 4*S<Hl '•fliq4^ 

** 4>a4ol ^ SI 4. 
444 -H-t4 3.7] 71- '\i^7it4 45144 ^n»'4:tV4. 

4*4 7„v^44, o| o.^^ 7j.>t*^4. 
41-3) 7„i4:^ 7j|5.Bl4 7x^4:^ 4*44 *i4. 

:2.H4. 4^4 *4^V44 ^^1^4^ o<I*l-^, Hn^^^a^H) 444 f 44^ «B'a^4 'S^^V44 % 

- 4 4 - 



^i\^3. 97-10272 5/58 

7i±^ 4- 314. 

2.1V ^4 oi-iio) *M5]«H 2.-tE7v 7j.>t*u >^^f- '*l5^5.7^ 4^4414. 

?H4^^ Bl]^l>iE|4-g: ^^o] ^'W^^l 3.^]^ 

-1:21 3,7]7\ ri^ ^ 0^4. 

-f^^^-s- »<>a^*>i ^^-^ f *iii4^ «ii4^^i ^^5]^ ic7f 

4ofl 'c^s.7V *M^4. 
444. ^"i^ ^is\^io] 'H-f- *i4lV ^^^4s. 4^4^44. 

4^1 ^»d42? 4^'^V;^>4 ^V^4 U-^cD'U ^44^4^^ ^^i^ ^*H4 *5^^i^<H 

H44'^. 4^-^2^4^ ^^s]44 ^-gr *k^^RV -f^o^ ■I'^-g- IC^ ^144^4 4^ 4*^Sl 

o] 4o]^7fl o^SL^ IC(4^ *>«^ilV ^^-g- IC% ^^^^ ««44)5. iiL^^^ ^ 514. 

4^4 sS^d ^44sl 4-^^44 olnJ-s-^d^^^ 44<*i ^-^^ 4^ t^^d^l u-^«d %-S'4^4 

^ -^^4 42 ^-^M 4-lr 4^-1:4 »fl'd4 ^ ^441- 44 -H*!^ -^^4 ^d^^^^Vl^ 
44iL, sfl^^ ^-i-§- IC4 ^^4'l- ^Vi^'>] ^"34 4^^V4'>!| ^d^^sj^s. ^^5]jl, 

4-^^^4 44^4-^ «ii44 t^4-l: «fl>^^:^l ^J7la< o.^. ;^^s^H 51^ "M^ 44^ 4 

;^^el«^^ n}-*a^5.4, 4*]1- 4'a-l-2l4^ *y-^^, ^^-^ 4^^V45] 4#<^14 

a 4oH 4^44 4^^J44 444.2.5. ^i*^4i4 ^»a4i' 44 <?!4^ »^44. »H>a4 i^44 4: 

^^o|]>H ;a«^#-i: 4^4iL 4^tV44 -i-^a*-!: ^'^tV4-f ^-^^4^ 444. t's?4* 

444 ^S-d*^. ^*a44 f'^^V44 4^^J:4o« 44«fl4 i^-S-l- ICo( 444-^ *a^^^>44 

t^^J41- 4^4. f^^^44 4^lV4^ 4^1 ^^44 f ^4-1: 44^J:4 45. cii*4^^ 

^^J4 ^ ^^^^44 ^^44-^ 4^4, ^^^^i44 4^^V4'i: 44i44<>»l 444 *J^^i44 #N^J: 
4ofl 444^5! 4^44-^ 44-1: 5.*t!:4. 
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4 ^2^^^ 4-1- ^i^o^^l Jfl^ ^^^^ ^^-a^-fe- olH^i-^^H 5l*M t^^-H 

-fr -a^^i^^ t^^J^ ^71^0.5. 

^^l^xi^l ^a^^^^ ^>!iJ17l- ^^-41^4. :^i47K i^^«f-f5f ^i^li- oi-S-*i 

-g- ^O-'^^i ;iil34^cl'>il 41- o]4^^ ^2:4r. ^^^4 ^ ^»d4^ 44 ^H^*!^ 44^ ^J^^i4^ 

-W44 J^^^sl ^^^i4«fl ^7iai 05. ;a^si<H sl^4. ^^^5.44 -i-g-^ ^J5:i- 5)5. 
^J-7i -H^-*! ^y\^s.s. ^^s)4 Stl-fe- 'J^^ ^^4 4^*4 42:^4. 4^1 4^4 

4 -f-^-b, f^4* "^^4 4 ^4<H) ifl-§-4i ^^^^44 ^^^^-1: ^^^^4^ ^ll^^li>44 ^2^;*i| 
^V44 4^^ '^^^^^ 44 t^^4-|r 4>a^4 4 44oi] ^^^^4 ^^^i44 ''o'^^d^l ^^J4iL. ^ 

^'44 4'^d^4 4 44*H] ^12^^:^1^14-1- 44 ^^4-1' "H^d^^l 3:4-1: t^4-lr «M 

^^1 ^-§-4^ >i|l^;N|tV4oil ^j^44^ ^Il5]5..')|>a4 4°J=1> 'd4-i-«>« 444 *i4 e-oH ^ 
^J44 ^^i ^»d44 »fl44. «M#4 '345. ^-*J4:n. i^-|-g- IC5- 444-t *y4tV4. t^^M 
^ ^3f'^^V44 ^*a44 ^ll^J^KV4, ^^^J4 ^ 42 ^^^M^ ^^-1-4-^ 44ofl4 ^^J44 
5aJL, ^J4'^V4-i: ^IS^^l^Mofl 4 2 4^«i|>^d«l ^^^44 t^'4-ir 4^d^l4 «H41- ^ 

^tyjL, 4>^d^^4 4-1 ^^44 ^:N4 4^ ^^44 4 l^^l^M, ^^^Vx^ 4 2^4«?V44 

'^a^**^ f ui\Ai^o^ 4 444 *y2^^i4, t^t^4 4S^n\^^^}o{] ^^<^s\o\ 0^4. 

-S- «^^4 4 3 4^*>J1 4€- 4^-i-e^ 4^<H)4-b ^44<Hl, ^xli4 44 ^^-l- Ji-^^44 4^^4^-i- 
444 ^'l ^'^44 4l4^«l|^ofl -g-^^4. 

^i^^ ^llt^^45.4H f^41 «M^4 'y^t>4^ -S-44 4^-8- IC5. °JM€4. 

4^ iCoil 51 *H ^Ji^ t«i!44 4'^^4 #^'444 4^ 4*^44 ^.^^14-1- 444 4 

44^ ^^^4- 444 4^^ 4: 

^H: ^dx-b 4lf^4^i4'*^ ^44 4444, 1:^4-1- ''}i'*d^4 4 2 4^4>d4 °144xr 4^ 4^4 
4 ^|2^4^^4 ^ 4l4^4^d-i: 44^ 4444 44 1^4-1: 4^d^do<l ^d^J*d 2:4^ 1-^44 4-^ 
^od ifl^-*^^ 4lf^^l^^4ofl ^-3-44. 

^4 ^JJi-fe- 4 l^^^J4s.^4 't«^44 ««>a3a4 *J4tV44- 444 444 IC<^ ^J^^4. 

444 lCo« 444 44€ *a^4t 4«I44 4>^^4 *y^^i44 4-14 4444 ^^^J44 
444 4^14 44<HI 4^^4. 

o]^^ nl-^^x ><Ixt 4^44 «d^4-b #^'4-1: 4^d^d-i] 444^ ^d^^^4<H) 4^^4. 

4 ^e^^4 ^I3 4^J4 4^ 444 4^344 4^44^, >^d^4^oll4 4-^4 #^<H] 444-b 
44 4^^4 ^4^4. 

444, >a^4t4 4iiL44 i44 3.44 t444. 

H« 444 44 4^44 444 4^«i4. 

444 44 ^5.44 4^4 444^1 114. 

^44. 4"^ 4*^44 ^11^4^d4. ^d^^d4 ^ ^2 44^14-^ 444*d, 445-^d4«Hl 444 444 
4 4>d^4 «JN^d4, 4N^J4 ^ 4 34^1^144 ^^^4^5. ^j^^4. 
s.th 4^44 4^^4 44 44^4 ^^^^44 4 -514(^.^4 i:^^ >tl»S4t<H)44^ 44^4 44 
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^7j.o] 7i^^c^ ^S.7\ 7^4:^4. 
^^^s\ 4^0) i^s]jL i-^^ 3.7] «I|-^<H). ^ ^^^n^A ^7) .^-Sroll. iLirol ii| 

Jf« o^-¥-Bi <^*^^ ^7{i «ijL ^^^oi t<H-i^ 4^ 

^^>H-f 'M'H^J -f^*! ^"i ^^^^ 45.^ «<^*M5- ^^i^^ ^-f. 

4-§"^t >^^^ M^Ml ^^^^ ^ 

Mt^4. ^H^-l-el^ofl 4^5);^4 IC?^ ^^^1^ ^^^^-^ «Ii>^d^«] -fti- ^W*W4 4-i- 

^*asio] 7^0^ ^Tfl ^ Stl4. 

Ail2 5)^»)l^d 3ll^^<Hl o|5|.^ o^^v^ ^-i-^l-^ '^l^l-i: 45- ^^^4^1-^ 

^^41- 44 -i- ^J^oMl o^-c 7}^^7^ ^V4. 

:x;|4, l-«^4-|- -W^sJ ^^^V4-f4 2 S]5.«l|'*i7j.sl ^<3^4 «^4^J ^ Stl4. 
2.*. ^«^^4-i-'J-^ ^^4^1 ^4 ^^^4 '^^s^Tii s|oi i-i:4 aF^^ ^J5|>a4 *^4^4- 
7N^4 *y^^4, ^-a- ^3^;fl^4Hl -f^J34-f «fl4^d4 -^-^«H14 ^l^l^jt^, 

us.^ CV44 7]^«^oi '^]:4-l-4 ^-^^^^ 31^. t^-^l^ 

^^4. 4^14 IC ^A^o] ^o\t\7\] oj^oj^^ ^ 5tl4- 

€^4* «W^4 '3^^V4, ^^^^^4 ^ ^]3^^1'L>44 ^2^s.^M^ 4^^ 44*f 

■fe: ^^-fofl ^^4-fe: ^21:2. 7^2S\3.4^oi 4-%-^^ 1-«3|4-|- «i|^^4 4^4 4 

^ 4^ 90'-l80-5. -g-44"^ s^H^ ^»a44 ^4 'a4<Hl ^-l-i^-fe: "f^4 

•f-<y*U4 -a.T^44 ^^a-^^ ^4 ^ il4. 

^^4. 3L%s\ 3-44 4-^ 4444. 

f-^4-1- «l)>a*4 ti^^4, t^^^4 ^ ^3^^l^>44 ^4 42$\^^M^^ 4#<H1 ^^^4-^ HJ-'y 
^s. 4^4, ^4^<Hl ^^4-fe: 42 5l5.«11^4 ^<»(l 4*(^* ^41^4 *i4 *a 

'^4 ^^M^ «t|^44 •^"§•4 4«^1V tV4-i-oa ^-l-^f-fe ■f-Sr'Hl ^«f4 90'--l80-i ^44^ ^-f. 
^i^jSLs] iLoi ci4^ofl 4-8-4 ^4 ^^4i5.. ^^^s\ 40] ^ a 

4. 

^^4. -2.-1:4 -3.44 4^ 4444. 

"^^^ IC4 t^4-l: «H4ol t44-^ ^^4^ «il>a^4 4 444 4^oll ^'^4-^ ^-f, t^4-i- 
^"11^.^4 ^^34 ^»€-¥-4 Irt^ ^i^4 t*-1-§' IC4 ^nl^ 
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^Jfl'^l^sf iHl;^I>iB|sf ^;c|- ^f-oi f-iajAj^ ^-f. *3^'111:4*a-i-^ 3c 

«H^^o] sflvjo^ ^d^^4^ ^^^44 Xl-2-4. 4-^^44 ^J^l- ^vi^4^ js]^b»|>^4 

^^^M ^J7l4a5. ^^sl-b 5J4:^ ^o^44 "f-^"^] ^11 ^0^*^-5.-2-4. ^i^l-f 4'«'l:el4 
-fe: ^c^4 A'i t^4-i- ^il'd^^ 4 440^ ^-§-4:2. f ^4-S- »4'a«4 4 44HI ^'%- 

4-b *a-?4 ^^^J:44 n^^olI4 4^ ^^•^'f 4-1: M}*^-^.^. ^^^44^*»jf-|- ^-*J4t 4lT^4^^ 
4 ^ ^Z^H^M^ t^4-i: «H44 44oa ^-§•4-^ 42^:««^Mi- t'^4-i- *U 

4-lr t^4-l: «fl>*i^oi) ci|-§.4-^ 4l^^l^J4^] 4''^« ^J:4t'>il 444 ^-^i^ "i^ ^^M^^ 
44-^ ^l^^-^H-^di- ^^m^ 4^^4. ^^4^ ^H'^d^'^l. «)l^f^4 ^^^^ ^^i^si, ^^44 
4l^^l'il4. ^d^44. °i 42^4'^14^1 »^-§-4-fe: 4*]<H14 t^^-I- IM 44^1^ '^^41^4. t^^>4 
^ 43f^4^i4^ ^^4-2., nJ«4'L^4-l- ^]3f^^tt4<»fl ^444t ^z^S-^M-k H^^^ 4^4. Jfl^ 
^^44 41^^^V4. ^^^^4 42f'^44-f ^"i ^*d^4 f-^4^ "H-^^M 45. ^11*^5.4 4 
4 1^4-ir «^'«d44 4 44s] <i3M'34. ^^^M ^ ^St^^^H ^^4 ^^^4^2. :t^4 ^4«1 ^4- 
-irt^Hl 5] 44 «^-§-4'^ 4^1 lV4-f-% ^d4^ ^j44^1-fe- 4^^-i- ^^^1i4. 

4-1- -^^J(<»]H}^44. ^--^^l^ ^i'dT^4-i-)*H| 2|44 f «»l^d44 *y«4^M, 
t^cv4 ^ 4 3^;Nl^i4o!) ^d^^4. 
444. ^x}41-<»l 45. ^ Sl4. itlK t^44 «ilAi44 45.«M4 

4^4 i^5l4 e^-b4(^^l- -a-:5.-fe- >*!^4#<»fl44^J 4*-^^<Hl 444 4^^ ^'d-fs) 4l45.iiil 

444. ^i-SL^ ^d244 440I 44:4^ ^^:e7> 4444- 
S.4 <y4^i44 t^^.^44 l-'^*^*! i4oi]4 ^^^€4- 

444, 4as:4oii ^7f4 ^eno] «a4^4 ^^^3:4'H144 4^<}'*iol 44:4^ 4^ ^i.^^^ i-f 
ol 7V-^44. 

^ 4 5 4^Jo« 4€- H^-i-iM 4^*»1 ^ ^^d-M- 44 44^ 4-r2) ^^«LV4-f 

444. -»-'d>S4 al-t 44«d«fl -H^a*-!: 44^ t^^44^ '^^%- 1C4 4^4 4^4-1: 
«ll^d^4 4^^4 4^^i4*Hl ^714^5, ^^s]ii, 4^^* t'-I-^^]?]-^ '^d:5:-|- ^^4^1 ^4 •^--^4 
^il-^d^r^Hl ^d^H^J. ^d44 5J4^ 444 4^-1:^1 <H^J-i-2l ^i^, ^^4-1: 

«li>a^V4 4 44<H] «^-§.4jl :5i-^^J:44 -§-'U#-|- ^^j44r 41t4^J44 4 2^4'd44 €^4-1: 
jftsi 4 44oii c]|.§.tf^ <^^4 ^-^^44 n>^.'>il4 4*^ ^44^ 4s.t 4*^.2.5. ^>a44 5tia, 
4^ 4-4^4 44<HI 4-S-4-b 4 2^4^^4^ '^^l ^«?4-i- «il4^ofl *d44-fe 3:4^ t«?4'ir 4-^4 
4 4*4^ 4l*4^^4^ ^444t 4l4i-HH 4<><ftl ^4-1-ofi 444 ^-^J^ *i4 ^HM4 ^ 
^J44 5til-c- 4^1 nr^T-^ «11^14. 4>a^4 ^>»js|a ^^-g- ICTI 44^1^ **tj^'5}4, t^^4 

4 3^4'a44 4^ 41f^4^>4. 4^44 ^ 42f^4^^4'Hl 4-1-4-c- 44*114 ^^i44 
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^-^^5)^ Sl-^ ^^1- i-^^ «fl;^5ff- t^^-i: «)|^d4*>l n^i ^^^s]. ?m 

^^^2) ^^^^4 ^ 42^n]^MA cii^o.^ 1-^>^1-|- «H^^ 4 4 

4^1 f M^M ^ ^l3f^;Nl^^4^ ^7)^0.5. ^^s]«>1 sI-S-H, ^^7} ^^M^ ^M^<^) 

-S: '^^sl 4-1: ^^1^ H^-ire] T^s<H|>H'fe:, -l-^^loil. ^Jii4 j^h^ AijL^ 

^-i-i- IMI 5]5H t^-^l^ «ii>^J42] t24'S44 4^3 ^^^44 ^d'^'L^4(^>\l -f-^)-!- 

-1-^4 n^i^ 4^5. •?-i-^4 
444 4*^4 i^-S'€4. 

s-tt -ili-b 4^^ ^J-l- ^44 4^H| -5-^^ 4. *>! ^J^-fer -f«l4-l- -M^^l ^3^;H1^44 
^44 -^4s1<H 4^4 ^»=d^4 4 2t4^J44 oM4-c: ^1 1 45.»»D>^d-|- ^^5. -f-3^44 ^o^4 ^^^i^ 
^fl-^^oi) oj;^^^ SL4H. ^^x-j-i- H]iA]4<H] c|]^4-^ 4 lf^?^^4^ •?-^€4. 

^4, ^Ji^ 4l^4^V4^4E^ <ll^^^}-b #^4-^ «i|^d4^ *y4^V4f- ^f-^ IC^I ^J^^4. 
^■§-§- IC<H] 2]4o^ 4'*d^^ #^-^^^44 4^^ ^^T-4 ^d^^^4^ 4 

*»14ll nl-^^-S-, 44i *>d^J4-^ t44'f 4-4^4 ^^^^4^ ^-3-^4.. 

4 ^^^^4 4 5^^cm 4-^ ^^44 4^^B1 i^5:44. >d^4^<Hl4 4^^ ^^<^ 444-^ -i*^ 
4>^44 44t^4 '*S4^4. 
444. >\!*J4t4 4^4«H if- 3.7) 7]- 44^d4. 

4^4 ^4 7i^^44 i-i:4 ^4 
4^4 ^oi^:-^ ;415.»14 4-^44 114. 

^44, 4*1 ^^344 4l^4tV4. ^-^^4 li 4 2f^4^^4-fe: ol-<J-i^4ofl 444 

-I- «)|^i^2^ ^^^4 4 3f'4^i44| ^44^5. ^^^4. -1-44-1: «M^4 ^^l- is. 

7^4 ^^4^-8: '*d^4't^]4 4>a^^4 ^^^4^3L4 -1-^444 3. 445. #4^4. 

4^H4 41V ^j^4^j-8r ^J44j^5. ^4^4. 

444 <^dM4 47J^<>1 4^4t4 «|ia44 #4€r4 

^^i4, 3.iii:s.7l. 7j->tig.cf. 

4^4 >a^4t44i4 ^44 4^4 4 4-8:^<»il 444 4-1: $1^1-4 444 s.^ ^d4-*J4 4 
4^ «U:^4aL *i'*^^4. 

444 4^d4^<^] t4€-4. 
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^^1- ^^'Jr^l ^^^^ ^7)- 7^4:*i4. 
4efx^, ja^tV >^l7j:ol ci-^ ^^4i^H 7„Vi1i4. 

<^]-ir-i:^, %^M^ 4 ^"i ^^^^ ^^H^l ^^1- -g-^^x.MH 

4 S-fe4. 

aeitv ^^oil. >a:st-fc- ^^4 4^ *44 ^^a-^-^ a.4'Hl4 l-^^-i: ^Vi^M 4^^^ ^ 
^^i^}^ ^-3-44. ^di-fer ^«^4 7i;a -f^i- f-44 ol4s] *4:oil4 t«?4* «H^'io(l ^ 
"^^4ofl ^^^4. 

ae]4, ol^ll ^-fofl, ^-^-1- ■S-^4 ^»^-f^ 44 ^-^^-c- ^4 ^T"44 ««xofl ^^01)^1 
'vV ^-^j^H-S- ^4. 
444 if «1 ^44 il44 4^ 44^4. 

t«54-i- ^fl^^ ^4f^;N|«tV44 4:^-44 7|;ciii^4 ^44^ ^J^. 4>«-lr4'i- 444 4^ 
oil 4a. ^efl4 ^^^^ t44^ ^4 ^^ii.44. 

44 "^^^d. •i:^4'l- -fl^d^i**? 44^?^I^V47> ^-^jslJi, 44^4^d4-fe ^M-ir 4447l:?iofl 44 

4^ ^*d44 l-^4-^ ^^4-1: 4^4 ^4-^ tini -3-444. s-^ 3.7]^ c]^ 44 
44- 

^ ^J4>a4 *ot44'd4 ^0^5-4 f^41^4. 

a.*. H^^4 ^^44 41V -1144-t ^4 ^^44 44 i^-g- 

is.4 ^d^lV44^^i4'^ i'^^l 4*M4 4^^ ^^^^i o^^o^] 4:^5]^ jis^jl t?i! 
4-i: ^ll'^d^**! 4^-1 ^»^^4 ^Ji-f: t41- 7^-44 ^^d4-cr ^i-f, s,^ 3.?]^ t^Sr 7}^^^^ 

^V4*»l U^4*d ^4444^5. H^i^ f:^M 4*4 ^^44 t^4-l- 4>^44 4^4 ^^1- 
^^145.4 «>344 t^4-i: "tl^*!^ 4 44ofl 4-1-4'ir 'U^si :a^^^V44 *^^sl4 Ji^i^^ ^-f, =d: 
4i-S: 45.-34 ^ Si 4. 

4^4. 4^-1:4 4-4 ^"^444 1C4 ^i4^ -iS!44 «M^d*>l -^4 4^^^ ^ 

S14. 

4*^ ^^44 ^^^^ «il^d47d:4 ^44 1-^4-1- -ll'*d44 i^^d^l ^I^M -i-^dl^ ^d444 
o^^H ^l-f-44-^ ^-f. 4i-&- 27^4 *i*a'4 >d^d<Hl 444 iL:a4-f A^^sl -3-^4^ 

444 -§-4«fl =34^ 4^ 514, 

^^4. ^SL^ ^^1^4 444 ^»^4i44 ^^:s-4 'o^4:44. -gr "^^^4 4 6 4^Jofl 41: 4^-l-el 
4»i*l ^ *S44 44 44€ -^HrS] 4^^d4-l- 44iL, ^^^i4 il-b ^H^^d^-I- 4^1 

^ ^1^^ ^^4^1^ ^^-i- IC4 4^^^ •i:^'4t "H^^d^^l 4^^4 ^d^^d44 ^^7\^As.s. 

s|n^^ 445-4^1 ^di-l- ^^4-^ 4^-1- ^^4 4 -f ^4-|- -H^d^^l ^1^14-2.5. ^44'^ ^J^ 
^ 441- 4^-i:5^4-^ 4^^5., 44-f 4^-i'%4-b H}^-8r. 4-^ ^»d4<H]. 4 ^44-l- 4>^4: 
o« 4-S-4i2. 4^14 ^44-l- 4s.-t «*H4 4 ^'^4* 44*<»(I '=«*8-4-fe *^i-4 ^^'LV44 **«d4 
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-H-^d^oil ^ll^^liV^H) ^d'^^]^]^ ^]i^s.^VAir t^/i-i- 

«W*<H). ^-^JsijL ^--l ^^^s] ^d^^'M it ^12^^1^M-Hi ^^t}^ 

^-M- ICofl o]<H^l^ t^^i^f ^ ^iSf^l'd^l- ^3f^:^^M 

4-1: 4^4. ^d^lr AiS} ii^ofl, f-^x^^ ailxi^s] ;H]4^7||ii;.H cJi^*H 

^ -^dJ.-!- ^-g-^^-fe >aJ: 4^4. ^»d-¥-o(l ^^»>M-i' ^^Ml ^^J*H 

^-^^^4 ^ 42^^^v4n 'u^*^ i-?«>^i-i- ^fl^a^v^i 4 ^m^i 

4:l4 4^-1: iL««4. 
4 ;»(|64^H 4-1: »J^^ 4^1- <H^-fr2l*^-fe: 4^ollH^. ^^^^ ^llf^^l^Jr4. ^^^i4. ^ 

2^4^^7} c^\4r't^. olH}i:?l;^o|l o)t^<^ Bflxi^^Vs) oj^cj;^, t^^J4 -J ^I3f^73ii4<»(l *g 

^^4^'g- si<H^J4. 
444 444^4 ^^J3-1^ *xl*N4 >^l7i«l 7„v4i^4. 3.^5.7} 7,14:1^4. 

^JL^ i^7> ^;y^o.i ^f. ^^'a47F ^^^^ i^od m^^f^ Jlfl-^ ^.^if-S] o^^5^ ^l^o\^^ 

^^0] u-%4^xl %47i^47||^ ^xji^) ^^oj ^»a^4 -f^4-i- ^H-^d^^ ^44 -^.s.-!- 
^^14, ^i4-i'^ 45. <a>il ^g-^s) oi^-i-eJ 4*^4 -§-^144. 

4*i4 **^<HI 444 f-^^7l4 7f<i. t^?^, «^^sl-b ^^^4 4^ ^^44 ^««l4-ir «l|44^ 444 
^^^\^ -14^4 ^^1- 44ofl ^4^]-^ ^el:2. ^4-r5i ^d^4 2^11^ 4 

444 •1-4'H] 4-f 44^ 4^. 1-^4-^ «^4^44 ^J^4 ■f«14-i- ««44:4 ^d^f 

4^^] ^^1^ "^d4^^5. 0)^0];^ 4. 5^4. 
444 ^ditV ^d^4 44^1 ^0^4144 i^:s.4 44l^4- 

^ «jiisl ^74^Joil 4-1- 4^-i-4 ^3l^ 444 4'a^2l i^3:X4. ^^344, 4-1- 
48114 4*HI4 5.4^^4 ^'d-^-oi «l|45lJL i4^^-i- T^-i-4yl^ Sl5.4i44 ^^^4 Si-^ 4^4 
«I14** 44-^ i44^4. ^^*a4«. ^'a444«»4 >«I1444 4^114 ^ 43il*»l 4«4 4 44 
4 44 «<^'LH4 45.4^-b 4*<f^^ -^-^4 44444 4^4 ^444-f4 -^4ilV ^-1- 44 
44«>il4 4-^ 44^^ ^j447lJL i]5.^fcH) ;?i7i^o.^ ^444 al-^ 44^^^ "^1441- 
44-4 «11444. ^*d^<>fl4 4^ 4^1i 4'r4 «11444 4 444 4444ofl 44 ^J44ji 45. 

4-f4 "W44 ^*^^V44 44o(l 4^4 44-^ i44-fe 5.44^34-1: i*44, 4^ 
4 «11444 4 444 ^444^ ^44 ^4j««o« 444 ^4*3^44 4-^^4 ^-1- 444 44 444 
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^^^oi ^yi\s\jL JL^lJfl^-i: ^^^]^]^ i\SUt^7} -w^i: ^m-^ ii^i^-^-i: 

4. 

4<>H^ «H4 ^-^^-l-^ ^M^'^M ^^«4. 4«>H^ -fl^^ t^^l^H-i- -^^4 ^4 
c^o»)x^ 4^5) .:a^^V44 ^^-i: >H5. ;d4^^ ^^44^ ^s^^ ^d4^i5. ^^^4. 

«t|>d^4 =im ^2:^ ^4^x144 4^14 H^^ofl4 ^44^ ^^3^4 ^^4<a4 ^^^l^Jofl 

4« «H4^-i- 4 ^^4 '^i^ ""M^ ^4 f-4-1: 44^4. 

^ «^V^oj ;m8^^oH] 4^ 4'^J-^Sl ^i-t ^i^^ T^^^4, ^^44 ^^^^ 44 

<H2il4 «o^*H4 ^44^-^4 ^^^^H «fl44:2- i4441 ^-i-44^ 4^^44 4^4 4^^J 
^ 7}.?c]-^ 5.44-^4. ^j<d4^4. »*}|^^4 H^l**! 4*^4 H^^'>«4 4^»J4 4 444 44 
oflx^ 7>5.:4 =^ ^.<34^^H -H^^ 44^4 ^4^44, 44^4 ^J4^i44 44:^^ 44 

45. :^7]^o_^ ^444J2- 5ls.4i4<^ ^44^x ^444 Sl-b 444^ 4^d-ir 44 
4*^4 «W^4. ^44«H14 4^51 «ii^44 4 444 ^j4<tV44 4^oil ^1-5-^ ^^4*]^ 4=f 4 ''fl 
>^d44 <H4*>] »^4-lr i*i4-b ^^4^ 44^4 ^1-4^i-i- 5.%>4-b ^44^^-1: i1^44. 4 

^s] .^/d^j-oi 7^ tfuf^l ^d4^d:4-^ ^^4^H1 i44-^^<^ol]4 4^^ ^'i-4'li4 4^ ^^^^ 

4<Hl ^j4^J4. 

-g. »k^^4 4 8 4^o(l 4^^. ^^^-(14 45. oi^H 4^4 «»l^d^i4 ^-§-4-^ ^4'^d4o(l 

^y^sli. >c^5. 44^4 «H>d^4 ^d4'tb44 44<Hl ^^J^ 4^4 ^^4«d-l' 4^J4. 

-Ji-^ii^si ;^^^V;^>-& ^oJlV ^44<><1 444 i44'i4H4 44^4 ^^4'*d4 4^ ^^4^V4«>il 

^4^4- 

:i o]^^, i>^14-14 «Dxa4 o|i^^ ^g^si .iiAijjoi 4^si<H .y.7| ^i^4'?i*>l ^^-4 -3:4^ 44 
44ofl ^^4-^ ^4-4 4i2.^^4, ^ ■S:4^ 4^44 ^ Sl4 «q-l:44. 
0)411: **ai!.5., 4 ^^^^4 ^7.4 8 4^»o| 45.^. 444 ^^-^ Si4. 

(1) i^4:2. 4-^ -^44 3.4444 4^^4. 

(2) ^^^4 i4^p^^l4 4^^ 4. 

(3) ^^4 T^^5. 'a44 44^^] ^lH>ii- 445.44 ^d^l-^J^l *>4€4. 

i -^Ltrio) ;Ml9 4^Joll 4^ 'I'^t 4^^-1:31 -7-2:5.4. ^*a44 4^ 4^114 

4*^o(l4 i4^-l4 ^44<^1 444it. 5.44'^-i- ^'i-44-fe- 45.4L44 4-^4 44-b 
5.4sq'a4. ^^44, 4^*4 44 ^^^MM 44^4 =d4'?^44 41-1: 45. :a44^5. ^3444 
JL 4l5.4:4ofl ^443.5. ^444 Sll-b ^<d4*^ 44 3.^4^ 4^4 4^d^4. 4*34-114 ^J4^J4 
<H] :§-^o.5. ;a^si<H 444 ^-i^Vs) cHa)|o] ^^^^ JL^^I--^ ^^444 ^^i^ 444 41^44 
4^4oil4 444 4^d^4 4 444 ^d4'^d44 44-11 ^d^sja 444 4^d^s] o]^\o\ 

»^o)=. ^^^^cH] ^>y^ 44.0^ ;^2-g-44<d41- i^44, 444 4>d^s] 4 444 ^4^V4 

^ ^44ofl 444 ^44^4414 4l*44'>J. 42*44<il ^ 4% ^4^i^H ^4^4. 
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i^l^^^-i- T^^>^li1-fe: 515^41- 

^IK i><H^|'*c^2] 4^2) bH^^oi o^s,)o] ly^j^ it^tF-fe: ^^-^oH ^-^i^^-. 

il> ^B^^M^], ^^7i a)-(3)ojxi ^4 ei^4 4H^J4. 

4 ^^^s^ ^l7 4^oi|>H. 443i|>i «fl-*!-8: ^^a^l^^j-oi] ^^s)jL 7ls| Oo^cjojxi ;y^^;^ ^^^^5. 

44^^ "H-^d-gr. o^ic^s] 44^44 5|^:t4444 ^^11^4 ^i*d7j^>^J-<H] %>^jii m]2 
44j^^ -H-^i^-, o^cvoj 5f«4^4E] il5.i44^l5l »y4^o^4 ^.^44-^0^1 ^^j^ ;«il3 44i41 
^ Sl5.4i4Mloi| 7^7^ 4 2 443^^ -H-^-^ ^13 40)311^ ^j<^€ 4:44 4ol3ll:i 

'[^'=14 ^l7 4=y<Hl4. 44^*9^ 4>^-^ «M3i|.o} 4 ^^c] ;g<^7KV ii^ofl 5^4. 
;M] ^^*d4*4 Sl5.4i4 444 ^1 1 444^ "fl>^4 ■i-4t^-;r 4^*^14 ^^si43S: 

i« A43*a^-S- Sl^o^ 45. ^i«ottH ^^J^ i4-^ ^d-^-^ ^^d^ ^j^^-i- 44^ IK^I J*.^^ jL*i 
« sa^4. ^^4*^4 ^»^4-*«t4 i4-i- ^-^4 44«U 4^J:4 ^^44 »y44<»il4 11^ 
4 i4^4 44l^ 44^1 ^>^j€4. 

•a- >a7| ;M]7,8.9-^^j-^ 4-i-4 '>A^4^ 4^J4. 

(1) >^JJ:-|- lCo\] ^J^44-^ ^-i-4°J4 ^-^^^ sl^^o] ^o^^j #4:il i4allt-i- 
4 IfJL, 4*^^ ^^-^5. ol4. 4^^^4 ^^^-c: •i^^c^-i-4 ^^-^^-i- ^u^i443. 41l-f 4 
4^J4 44-I- *M45a4. 

(2) f «J|>a^4 *y^/*^-8- ^^^^44 i44»^4 ^^^M***! ^^44 «il-S:ofl. 4^-|-oll 

^^iv <{\^3^ 47J.01 3.>5ix4 ^^^^ ^5.5. 7„^4iia4. 

(3) '^J^'^J^ 4-^^ ^^4 4-I-I: 411: ^44*a4 «H44 4-3 T^»a44 -S-^^ 4'^l«i! ^^4 
4 ''^^^1X7\ 4^d^i41- -1*444 -H-Sr^Hl, ^^-f4 *l?^4o« ^H^i'd^l ^4 4«J-«! 

4t^4. «fl'^^4 i44^^4 ^d^t^44 ^4^ ^d44-t- ^i44*J-4 ^J^t-f 7^^^. 

(4) ^^4 4# ^*}^o^ n^i^ *y^>aj--§- ^^4<U4 ^u^^. oj^h. ^j±4 4*3^4 ^^^*4. 

^144 *J^ofl 444. i44-fer4 -t^^-fer esi-g- 1^4« 4- JU^l, i4 ^44 t-2.4 ^^4 4: 
^oj <i^3.^H^^ ^ a4. 
^»a-?"f 44-b 5.44 "-^-i- 3.m-t -S- »y-'l4 4104^011 J.4^^41- 4^-1:44^ «»a 
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3.*]n^^ ^^mi: i\s^A^\ -fl^i'^t-i- 3.^\m^ ^"d^^i -n^^i^it 

44 i^'fl'a^ i^^xl^l-fe ^^«« 41111 ^'^^^ "^^^'l i^l'*'^^ ^-a^^ •S-*'*"'!"' 

^4i4<?l«l ixiju-i 4* ^"^^ "I'Sl*^ n^^^^. "M^t-^ i 

4 <H'«^Bl ^-aofl-^l-fe-. ^'rs) -g-al^ -fl'd^^^ ^4-4^J»l ^3^€4. 

4. 

* -^>^sl )«|i04^js) H-a-fel *'ao« 4s.'€. ^Ms) ^'^») ^-S- •l'8-i^'8-5- *9«H^1?I ^ 
^=gs.^^ >^^4-& ^s.-|r ^'^AS^ A'M ^5.7> 8i4=«m ^'^^ i4-«H-^ 

'r ja^ «4. 

44-^ f'^Jsl -^4 =*^4 ^^i^s. ^ 4^ "l-g-^ 4^ Sii<i, 44^1 *=^4 ^IV ^44 44i 
«i4. 

-S- "^-loll 41- 3.m-is\ o^^^n >a>'i4<'« 444 4^ "^'^€4. 

^^««>4(20)-g- lV-*sl #4^^ 7l:?V(12)44<'« •i|:a(Zl)(;<14(b)s. ^s.)^ 5.1}1i4. 

«!i|^*ll'a(20)^ T^*44t rc-i- -aii* *'«4-i- >'l|>a*(4.4-.- ••)4 44S1 t4^ ^l^acasj ^ 

;Ml2ife 4iisl 'iii=g4>^(20)4 ^"a-^s) iy^jL«)4. ^3it 4^i-a- 4 2isi 4<d B-B' 

-I-4* ^-^s-o) 4. 

43S.»(I44 =^4. •Ji^»llt(20)(t4i 44(2))sl ^•a-^-'flfe H'i Ml^s) s^4L(£^lsl4 Si-S-)* 
c4l^ ^^^4(3)7V «S-a44 544. 

435.<^I44 ^4. 4|s.«l|>as.5-4 4=i:4<>J(73)-g- 'ii^'i4(3) 4491 ^'■^M ^^i^4. 

^.a^l- 4-i: 4>i4'd(73)-Sr ^<a*(9)^ i 40H 7)1^44 ^^■i4(3)s.^4 ^4^i5- ^ 
<a^4('i'a-'j* 44-& "IM^ ^3-(li)4 'H=f^4'U(73)4 i-4i n^(2)^\'H ^^Js]4 SI4). 

4^4<>i(73)-fr a.^ls) ^^-fl'H ^-^^ ^^T^-Sm)* 4»J4. 

f 7^l^^4(45) ^>y4'H ^^^4 ^■a(74)-i- *44 4=t4'J(73)»« 44^J4. 

*4^J4U5)-& =5!^«i4(3)4 4^^ 544. iVd-J. ^2i»ll44 =5^4. t«<4-|- -H^^iU)* 

•fa|4* •«^*(4)4 "a-a^ 44^4 44^ 4'5l^ 44 is.^^4 '3<M'5i4(44)4 -^^^4 
(42)-i- 44t 444<i '^fll44. 

451^ °j24'L>4(44)4 %■^^M^i2)^ eJ°J (43,41) <H1 2144 IC(5)ofl 44^J4. 

^f-§- lC(5)-fe i-?-^(°^444 '^''^4 4i) -t-S: '*'«'"14 »ll4^B.o9 444 •J^^4(44)4 
^^■^14(42)4 'i}=)i44 -d-l- 44 ^4s)4 Sl4. 

4<d(43)«llt -35^^-8-4 4114^(55)4 ^4sl4 5a4. ^'ajAi^ -«^^(4)«l oi=a44 Jt=(4)««4 
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5f f-^ll: ^H-b ^«il>^i-ir «M^(4>1 

7<]c>4(45)^ ^^'it^O)^ olij^i:5i;.||(95)o« B\ii[<^ -J^^MK44). f ^^^^4(42)^4 <i^4s]^ 

^ii^4, -J^^M(44)5l f ^^^4(42)^ oi'i>^S-^^(95) '^^44 i^-^^'a ^=^1-1- 

4^ ^44 444^ ^s. 5!jL4. 
^4409. 5l45.^B) ^^^(8)-f -1-44 ^^4 ^»d^4 ^^4oJ(73)o» ^^^4 

4 >ai'fe ^2s.o(|>^14 ^'^-l. ^'^544 »H^^(4)4 ^^^4145), oJ^'LV4(44)4 4^J(43)-i- 4*4U 1- 

444 iC(5)oll *y^^4. 

^:|.^.IC(5)^ >yi-b 311-1 ^^4^1 4^d(41). t?1^J4(42)4 ^d-^^.^4(3)-f mi^L 4 

444 •'^^J 4 -1(20)5] U^)c^ ^^-'si4- 

<^^s.^<^ -^^4*004 -^4^ 44(2)4 ^y-a-d 4>d*(307)(455S- :*i2:)ol 

^4 «Hl<»fl. 5.ir4 3.4-fe ^^7|t4 «)a.44 4it^4 
i«i 4^4 T^4 4^44 4^^4- 

^f-s] 7j-4:-fe: 45^«]^ 44:1- 4^ -^4 

4^1 ^^44 ^.V41-(45,3)4 t«!44 ^^41- (44,42) 4^] ^is^^ ^^44<=H] 

444 ^14444. 

a44 ^AtV •»d44 444 447]t5^ «la4'H 4^44 44:-f 44^4. 

o] ^oil^, 4 4(a)io(i44 4°1. ^^4^J4^oll *Ji4^*'l(20)5l ^^^^^4 tf^ 1-^4-1: 

'a4(4/rO-^ ^<H44 m 444 ^4 

cl'7-4 4 4(b)5.ofl44 ^'^l ^4 l^^i^ ^4 7l<M t4^^-l)B.^ 4»d4 U-^oJ f- 
^(lO)-S: Ir^^l-i- «W4(4)4 4^ ^•€4-1: ^:*145.^ 4-8-44 iL^(4)4 4^44 44o(l ^ 
^€4 

4^-2: 4^4 ^»d44 44(453)4 ^^4-1- 444:(4)sl 44(42.42)4 4-1-4^ 'Si-s^-f -S-^l^M) 44. 
-i-^ ICS) 514^4 -§-0144 *4 

i^, 4 5(a).(b)5.. 6(a).(b)S.4^^4 4-1. -^^^4^(20)5] ^»a44 4^d4(4.4V 0 4 ^^4 

^ 4. «.o]4 T^f-i- ic(5)^ ^^^^'^V]^ 44^1:'l 4]4 4-l-s]4 ^ai'^i 4^J4 <Hl444 44 
4-4^^ iJ-^^l(6)^^ 43.*! ^444s. ^4. 

£4. -i:^, ^i^^m ^---^l-i: ^^14 444t444 4<>l 44 Sl4. 

45(a).(b)it 32.1.-^^(6)4 ^1^4 il:4 4*s|t c4|:i. 4444. 46(a).(b)i^ iLi^^US) 
4 ^•a-f4 l:t4oa4 t«l>H-i- 444:4 -H.fo« 44'«4. 
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JU.'^5^1(6)^ NaCI, H^^^ 7^-^ ^J4(45)5f (44) ^ (3)4 (42) ^i^^^ 

tlT^4. ^6(c)iollA|s|. 7^0)^ ^??>H-I: «M^{4)-S: <>^^m{20)^ ^^^^MM ^H^^ 2^-2.^ s] 

%«^J^^^(120)^ 7jii!:(10ia02)4 44 ^^^i^^lim)^ T^^l?!-^- T^-l-g- ic-i- y\ 

^1^ i'll'*d4(104,104'a04'',104S,104S')7ls| -foj^ oij^j(121) (^^ 9 ^^i£) 44^ ^I^lV 

(102)5) ^ig-foji 44}si<H 34. 

;«fl8(a).{b)iLt <iq^^'^(120)5l ^»a-f4 «M4(104)sl 44sl ^J^d^^K. 

;»!l8(a)io«>H4 ^^o|. «ii?^5fl^(120)(^4^ 7|ja(l02))5| ^*d^<Hl^. 3.^ ^e^^oH ^^UM- ^ 

^^oY^ ^)lf'^^4(l45). ^^«34(103)4 ^2^;«<I^J4(146)4 s^M<>{]M ^l^is, ^^7^i ^^^o] 
34 

^d^t^4(103)^ 4oJ(131)-i- i-4<H oH^J4. 
;*l]l5l^«ll>^d(m)'&- ^7iJtV4 (146.145)^ ^^s] t^^^oi] ^^j^4. 

;i^USl5-«M(173)-& ^^^44(146)4 ^^144(145)-|- 4i ^7)^0.5. ^i^^^l'd^ i^*-^ ^^^^ 4 
4 *a^^^4 ?«47K 4'U(131)4 >ll 1 5)5. «ii^J (173)^. ^4*34(109) ^ii ^^s\o] 5tl4 

nl:^<Hl. ^|8(b)ioi|x^af ^^6], ^M^^im)-^ ^^^i Sl^l 4^fl^ (144)oll ^^js)<H Sl-fe 

1^4(142), ^Z^m^HUd)^ X^^4^ «H>a^^ 4^. 444^o]4. 

«J^44(144). t^^^4(l42)4 ^13^;^l^i4(i48)^ J2-^ >^E.^^o]jL aj|>d^i(l04)2] «n°ioi) 

4 ^'i ^^^5] t>4(145),(103).(146)oll 44 ^^^^ ^]^o^M %^j^4 ^^'4-^ »l|'*d-x>(104)s| "^l^ 
HI. 'y^^J4(l44)^ :«ll3^;^144(148)o3 ^^44^ ;4|2iliL«fl'*!(U7)^l «!144«H •^^44(144), 
4(142)4 ^)3f^;fl^i4(148)sl ^f-f 44 *d4€4 

44(144) 4 44(142) 44 4*il(l43)4 4*J(141)-|- 4^ ^-i-S- IC(105).S. o]o\;^ 

4. 

•?-l-S- IC(105)^ ^ -^lUi^Htol °J^44(144), t-*444(i42)4 4 3^;m^^^4(l48)4 ^-1: 4x-^ nl-^ 
^?«4-i- »»ii^4(l04)oll ^^^4 
^9io844 T^^-S- IC(105)'fc: 44 '^2^^^(1053)4 "^H.^-^ (105b) -I- ^MS. 4Hl 
(141)4 4*J(143)ofl ^^€4 
^8(b)iLoflx)s^ 7^0), >aj^;Ss| ^i^d 9l44^(155)-fe^ 4<ll(143)o(I ^^4<H ^^4- IC(105j05-) 

at4, ^4^^1-4^(5.4514 ?^^)ol 4 2 5l5.«l]>^d(147)£j i^^ '^^y^lo] Bfoj-i-r^vo] ^^^x]^] 

-fer ^o) 4^^444. o]>^^4^4» oJi^i4^4(i20)4 ^»d^4 f^^^-i- «M4(104)^ 45. i^*^4i, 41 
f^^l44(145)» ^^44(103)4 42f^444(146)-t 747.^ '^^44(144), *^44(142)4 43^^44 
(148)4 4*^5. ^=1^4. 

zL^ 4 9S.*>fl44 41^^44(145), ^^44(103)4 42^^^44(146)^ <»1 45-44 (195) <fl ^ 
•4^ *y^44(i44). f ^44(142)4 4 3f^;144(i48)4 *S4444. ol5i*>« 2|4*H, 4*<^4 44-i-'»l ^ 
•§-4-^ ^oil 444.£^ ^^44. 
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444^^], #^>H-i- «H'*d^(i04)-^ 9^^^Mm), 4^^V4(i42)i4 ^ 3^?il^^;*}(l48)^ ^ol 

;^2J6)5.nll'*d(147) ^^]^ ^^^s]- ^^^4- 

^"S. 4^ ^^^7} o]«^i;a7«(i95) 4>a<HI 4-8^ 5114. 

ilK ^d^^ltofl-^i^^. 541^3 (120)^ ^4^1 ^-S-^-t M]is\s.^^^{m)s\ ^^<^^] <^^^im{no) 

:§.;5^x)o^l. ^J§.^ ^UX-t ^^1: J? -g-^^ ^^4(108)-|- ^'^<^ 4*44 ^»d-^4 1 4(173) 
^-§•€4. '*d:S.'fe' ^SioflA^^ed. ^^I-*]"!: »H>d^(104)sl ^1 lf^^^^4(145), »d«^^V7:Hl44)4 
(143)-|- lC(105)o(| °J^^4. 

ICa05)^] t^^ ^d^-b "^^^4: ^M^MOi)M 4*11(141)4 ^^^M{U2), 

-^4 ^d^^M(103)s^ 2^o]Q3i)^ ^\^]^ 44^^ °-li^^3}]'-4(120)5] SF4:(^44^ S^-ir)^! ^^^4 

s.* >ax-b ^ll^^l^d4(145)oQ^^ -S:44<H ^^^-f «l|>^d^da04)4 42s\s.^M{W)^ ^13f^;^l^d4 
(148), ^^^4 4 2^^^d4(146) ^ oH4t ^Il5l5.4>^d(l73)-i- ^[^3. ■f^'^-i^ -^-^ 

^(104)ofl <>l;y^V cf-l, f^^^-i- 1111x1^(104') fi| ^llf^^ ^4(145) oq ^^^4. 

>il3:-b ^lf^4«LV4(145)5--3fEi 1:^^-1: »»fl>a^ (104')^- ^^o^ T^-f-* IC(105)*Hi '^^^4 
o] ic(105)oll 5jtH -^I^i-fe- ^^M^ «M^(104')4 tM^i44 ^*a44 ^^t^4 

(103)4- 4^^4 ^^^.4. 

ol^R^ >a:S:-b 4-1: 1i^*d ^^'^^-1: -H 4^(104.104',-) oil ^^^4 

-fr^tMl -Ji^3Hv^(i20)(;Ml7i)^ 4^^4 s^4€: *d^d^ f^-^i-l- »»1144(104S.104S')4 ^d^ 
^4(l03)o« *^^4. ''^^Ji-fofl 444t<Hl44 ^^-^^ ^^'Hl '»fi^l4Si^d(^)55s.4 56i *^a) 
««4^(307)ol ^444 ?i4 «fl-5:<>fl. ii'4 3.?]^ 444t-4 4iiL4<^ 44l^4. 
^f-4 4-4 ^d-±*l-<*^ i^4 ^71] ^0^41^4 

^44. nr*d^^ ^lf^^«il^d4(145), 4^^^4(103) ^ ^1 2 ^^^V4(146)7f oj-^i;*!;*!] a95)«>il s\ 

^^^^-^ -114^4 ^J^^V4(144), t^»iV4(142), ^]3f^^)^r4(148)^ 'U^^i^. ^^^4. 
ilK ^^M^ «H4(l04-)4 ««4^ofl4 ^d^4^^ i^44 Si-fe4(^«^ i.^^ 444 
44^ 4^14-1- afl'isi ^*d44 4l4s.»i|4'H1 ^^^4.). 
oi^s^, oJ^4 4^d4 444^^4 4iiL44 =a-4:4<H ^^^1^4 44-&4. 
-^-^ 444 014. 

;^10i4 lli-t 4^1V *>-^^:2--i*^ *d^<^ll: 44^4. ^1 '^^l^^^. ^llS-ofl^^^n^ ^^(96)ol ^«J|4 
-i- i«H4'd(l04)ol ^4^^ 4^-^ H^*ioiI4 4^34 ^41- ^oM-b 4^^4 4*H1 ^4^4. 

4'?-4, l-*5«4-^ »114^(104/-)^ ^'d^oll =^443. ol<H4 *^'iifl»^(l20)(-i-4^ 44(102))4 
^*a44 1:^* ^^■¥-<>«4 ^H44 ^4-f 'u^^4. 

ol^ofl 444. 3.7\7} 4-^- 7,}4:J|14. 
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<H^-i:^^ ^^^o^l-^l ^4 ^l*^ t-S- ^ f 4^^°^ ^^'J^ ^V^ol U-^^^-^ 

^-i-^^ ^ ^12JL i ^135.og'44'fi ^ ^i<^] 

*^{97)-8: t^^i-i- Hfl^3iv(4)5i oj^^v4(i44j. t^it4i-(i42). ^Bii ^4 

>^7l 42 5)S.«H(147)4oIs| ^3(gap)o« 7];^^ (140) T^^^^IH -*7l 

^ ^4. 

ol ^-f. ^llSiofl 44\} 4iiV ^i^] ^^(97)^ *LV4t (144,142,148)^ Jl^] afl^o^) o]«^i;i} 

^(195)51 ^^^^ ^MmOi)o] ^^"f<Hl ^J^s)5ti-i:»^ ^^^(97)^ ^"^^^^Hl 

SE.«. ^Hiofl 44\> 45f ^o], «y^itV;4(144). *^^^4(142) ile^jh. ;«fl 3 ^;N|«S4(148)o(I ^-g-lV f 
^>H-f «M^(104)sl 7];«|)i^(l40)4 ^7lsl<H 7flT^(98)7f >fl^s|-fe a^o) ?.^V 7f:^*|.4. 

<»I ^-f. ^'i^^l^'i' ^IIV i5.4 ci4-fer 3^11^(120)5) l-^il^l-i- «H>a»J(104}ii t 

^'H-i- «l|'^^(104)si <y^^M(144). ^^^M'^iU2) i-fer 3 f^7fliil;4(148) ^4«^<^ ^«J« ^ 5a 
4. 

alK mSS-o^ 441^1. 4sf ;^^o|, ;M|2^5.«>ll^(147)oll ^^tV #a|>t^^ ««>a^vt (104) *3^tV4 
(144). ^^^^4-i-(142). :iz]JL ^3^^^Mil4S)^ ^^^^ 90S. 1805. T»-^e^^4. 

o] ^-f^l. t^-^^J^-i- (144.142.148) 4 -i-t47i|"J i-?-ifH ^^S-^-^ ^--8: ^n] 

^ 5a4 

ol;|4. i-i- ^7i^ ci^ ^ 

ilK ^16-5Lc4l 44 7^o|, t^flx^^ «W^(104)-^ '^J^^J4(144). ^^^^^^-(m), ^12 

^^^J4(148)2l ;M]2 5)5.«ll'*i(147) ^-fofl /fl^^ f^^^U. 47] ^ 2 Sl5.«H 

>?l(147)oi| f-«!!>*i-i: «g>d3iV(i04) -f^-g- f^^«LV4-f (144.142.148) ofl ifl-§-*i -^--g-l-oil ^fifl 90i 

1805. ^o] 7l.:^«1.4. 

^-^t^ ^-8r> 109^ f Sl-H-I: «fl>^^(lp4)^ -i^-?-?!^ ^^(100)4 ^7] m 

^ ^ 5^^l*^4. 

^] ^^<H). ^15-^4 ^^o^M^^i. m ^»d-?-4 ^^^-a^-f (142.142.148)4 -I^^^VTllof -1t^5]4 

4 ^4^, s.^3.7\^ 4^ t<g ^ 5^4. 

i^oq 44ii 44 7^0) IC(105)-fe- t^-^-s^^J ^^oq ^^T^sjoj^] „j|^o|i, t^S^Hl- «M 

4(104)^1 311 -4 ^44 4^1: ^^lV.^4-fe: T^-§-§- -^ofl ^-§-*i ^ Si 4. 

oi^-g: 4^ ^}<^\^ m-^}^ 514 7}-^47)i 1V4. 

»^^ifl'4(120)-2- IV'^fi] -8-2) 7|4-|-(l0U02)AHofl <'^^j(121)(^22JE. ^^i).2.5. 4*d«4. 
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01 ^|o|l i^«l|'4(120)* 1C(105)|- 57W 

(104A404AM04A-a04T. 104T)-8: ^Ws] -8-217154(102)5) ^<^^M<4 ■t<a4. 

>*7l «J|;S^-4(120)* ^il) ^Jit^ L--« *S.^7|3a(m)-& <>J»^«ll>d(120)(i^Jf- 

± m-Sr =5i'F¥-f~l: sl-llV^) ^>t^ Xl*€'+. 

4118(a) a (Wit =--^2^ 4?1 ^'S^'ddM) ^'S-f ^ 'i^'l -M«(l04A)il -ails-»l4. 

j«(ii8(a)5.H 44-* ^'i. m^^am 4\H{^^7mm)) •a'^*^^ ^^'^] 

;^l*1|Si4(145). ^^^;4^(103). ^eli ^Z^n-iMU6)'\ ^m^. -=-^ ^^°> 

^^^i4t(103)-& 4»J(13l)l-|- "flj-^^^ofl s^i^(£^l5l^l ei^)-!! "^=344. 
^isi5.»ll-*!(173)-8r ^;^l^v^(146,14S)s) sil'd'fl-f'll •?'^^4. 

;411SlS.»ll-4l(173)-g- 4H. ^^^^ 4et -a^i^i. t'D^MCWe) -5} f';^-=M(145)-|- ^'M^-'fl =8 

^«4. 

+7H«.s., -*7l i^ol-fdai) ^ ;flll*|5.''M(l73)* ^'a^(109).2-5- ^i4^J4. 

m. muh)s.<4M^ f-aj-M^ «ii^^(io4A)-g- 7N^(i4o)ofi -g^^M 

(144), *^^v4-i-(l42). '^S^m^imi i^*l-t -Mt-I- 'is. ^^4'-^^<Hl 7K^4. 

^al-'l* »1]4^K104A) ^4 ?l2l ^--i ^'3-^-2) •a^^V^(144). t^^d4-i-(142). ^elJL 
(148) t .a.^ ii^^ojj!- 4 (145,103,146) "d ^-^^4. 

t««>H-|- ^>a€(104A) 114 'a^^vV^V(144)-|- ^3?'^^4(148)«H1 =a^«W ^2S1S.»I^ 
(147)-8- 'g^tV4(144). ^^tV^-i-(142), aslJl a| 3 f'^^4(148)sl <t-g: 44 -i'i^S.^ 47l 41« 
-'J 4 4. 

'?m^l4(144) ^ '&^^4-i-{142)t '-t4 4«il(l43) H 4«d(141)^ ^-8-44 ^-S-S- lC(l05)o(l 
4. 

^^-g- lC(105)-& •J^tV4(l44), t*4'i4-i-(l42). a43. 43f'^-i4{148)sl 44 4^^i^^ 
«d'J^4t •S-'fli.s. f^«^4-S- »l|'?i^(104A) flofl '^44i4. 

i«. 41225.11 444 44 =S4, ^i-S- ic(i05)t '-^4 -aa^^dosa) ^ ^a^d^dosb)-!- ^-S-44 
4»J{U1) H 4»J(143)»« ^-^€4- 

i^, 4118(b)iJ.»11 44-* 44 4^»1. 44f^'jl4(149)-fe f *114-|- ''ll''d»i(104A)<Hl ^'a«4. 

4 41 4 f^;^ 44(149) t ^ISSli-WdSO)* ^*44 4] 3f 4l^i^(148)oa 4^43-, 4118(a)ioil 44 
•i ^s.-i-7l^(iii)4 444 i-d^-Hl ^'S^ ^J-t ■g-^"tl4f (151)<>« 44«« 4l^«4. 

^Sr^ >a5.5:=S-8- 4»l44(155)t ^-M- IC(105.10S,-)l-^uM i4^i«(l 5l4 44* *444 
4^4 4<a(143)o« ^=^^4. 

o\4^W. ;<« 1*^44(145). :S^44-i-(i03), 4)2?^44(146)t »i!^^^(120) 5i 

4-!- »Hia(104A) ^'€-¥■4 >S}i ^tl'M-a^ 44 •J'^'!V4d44), t^44*(142). ^43. 413^^444 

(148)4 "i^ii'a =a'a^4. 

o-eli. 41225.<H) 444 44 '^4, ^1^4144(145), ^^44-|-(103). ^43. 41 2*4144(146) t 4 
4£=5i4ld95)o« 4*il4 <a^44(144). t444f(142), 413*4144(148)4 t^i^s^ =34^ 
4. 

444, 4 44-i-8:,"a^4.2..s. i-i-4 »ll-l-44f-°« ^^j^iAj. ^^^4. 
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^^'i 44 ^^ol f ^>»1-i: «l|>a4(104A)^ *a^t^4(144). %^^i^^{U2). ^3f^^^ 
4(148)5] <i«>| ^2^5.««>a(147) 4^o« ii?!^ ^4^4 ^^^4. 

oi«j.i;»i7i)a95)-b ij;^^ :»i|^s]jL, i ^^^(109) si 

oj^Tl), ;M]17S.o(| 44^} 44 f-^fl^-i- «11^4(104A)4 jfl^oj «H^J:(104AM04 

"»Ji^ifi^(120)5) 44 ^^4iL, ^^^4: «M^(104A)4^ 4*>llV ^^*J t«W-f «fl^d4 

<104T404T')^ 4^ ^-1: 44 ^^^4. 

■§•^^4(151)4 ^^4iL. ell-§-^V4-f"8: ^l22i^<Hl 44\i: 44 ^^^1 <»]Hl-i^^d^(195)ofl ^iSL^^ 
^4. 

^4o^l SllH^i -ii-t ^:^-i-7li^(lll)5i >U^^^^i4(l5i)5.4^ ^^^^'^ ^fl>a^Kl04A)4 M]4^n] 
t^4(149)44 ^^^4 

^18(b)s.<Hl 44^^ 44 '^ol. *>! 3^5.«l|'ti(l'50). ^3^4'?14(148). ^3 i]5.n)|>d(147). *J 

^^^^4(144). J.4i 4'>J(143)-i- -1-44 ^4^3^^^4(149)5.44 "f^^ IC(105)<HI «J^^4. 

•T-f-g- lC(105)<>t) t^si -t^'^^l-l- «li>\i^i(104A)s) 4^J(U1) ^ t^^^4-l-(142). sjju^ ^ 

t^«-o] :7j^cv4^(io3). ZL^JL 4«J-i-(i3i)(^'^^«^J ^5-)-!- T'^^^^-S- <'^^M'iim)^ 
(i>^144 ?^-l')4 ^^^4. 

ol4 7^*>1. ^-^^ 34) ^1(120) -S: f-5.ofl^14 -ll>^d^*^5.5. i^-l-^4. 

ilK o] A^ttl 44 'io| 4% 7j:;af-^4 sH^^ofl ^ 5a4. 

^, ^'d44 ^2f^7(|t^4(l46)4 H4-a *^^4-^ 4isi^^>^d(173)^ -1-44 ^^^-^ 

«M4(104A)'H1 <^d^Jl> 4-i: t^'^i-i- B)l>^d^i(l04')4 ^11 ^1^14 (145) oi] ^^44 4^^-*^ ^^^qx^^ 
^(104A)5j ;^13^;^]'LV4(148)^ -g-7]^4. :i£li4'*i ^J^-^ ^^^4: «1|>V1^(1D4A')4 ^'«.1*i}4(U4)ir 
^■^^^ ^llf^^l^^4(145)5.4H ^.-S-f- IC(105)4^1 ^«'24^.4 

*l n^-i-i- IC(105)<H1 51^4 -l-N^ -a^-fc ^444 t^44 «W4(104A')^ t^^^41■ ^ 
-^^x^4-f (lOS)-!- ^-fr4"fe- ^^^51 ^^<^ ^^^4. 

4 H.^»ai5.. >a5L-^ €^4-1- «fl>d*d(i04A»i04AV")4 ^-^^>4-i-(i03) oll ^^^4. 

^^4t(455 °i 565. :*ii)o{l oXo]A] t>] oJl^if-^ sfl*-^ yfl^^ ^f-«t|4 4^(307) ^4 

^44. 44 ;<lf;^'a4(145). ^-^tV4-i-(103). ol^JL 2f^^l^V4(146)t 4H^5-^>I1 

(195)<H1 sjsHxl <a4^o.5. ^^M^ ttll>d^(104A.-)4 ^I«^«tV4(144). t^^^4-i-(142) "1 4 3^?il«^l4 
(148) ofl ^^^4. 

^^f-4^d(ni)H] t^>H-f »ll>\l^d(104A, -Osl ^^4^J-S: -^i^^l^s] «Il>«d7)^ofl 
4^otl -i-i-4J^^ 4 ^-i^ 4'^^5- >a4^ ^ al4- 

4 ^45., a A\yi^ ^^44*4 -^44 'S^^i^. f-"^ S^i. -l-8-^7J'4 ^ Si 
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4. 

;»lll9i<H) 44»d °-^^i^<H] ^^^^ ^M'^imr)s^ M] i^^^^^Mmx: ^je^^l^stdiiA) 

(^3.-i-7|5a(liiA)-Sr ^175.o« 444 7):S(iii)4 -liitM L-^5| ti^-S: ^-^d**! -f^^^^ofl ^ 

o] ^s^sL ^^^^ -S-^^o] ^:g.l-7]^aiiA)Hl Ji'as.-i-sl ^-t Si<H ^-SL«i oj^ 

<>1 T^-^-g- ^Jxt ^'^V] '^^t ^^*M «ll>\i^i(104A.104AM04A'* ^ 104 

T)oi] tfl^iv i^l^l^^^^ -f^foil -g-^^^, o] >U-s:-b ^«H1>^^ 7^Mj-i-5--f ^-^4<^ »'H 

^20ioil 444 o-i'Jilr-fi 5ll<H>^l» ^^^^ »H^d^-ia04A.104A' H 104T")sl X|4^7|]^jxHl49)s|- A 
3^5.«fl>^(150)-g: 7lx|l^(l40)(^«'i-7l3E!:(lllB)<>l L-^^ t\ t^jl ^^o] ^^fl ^^^nH 

^ ><17^H ci^ «l-g-^^J4 ^^o^^ ^ 514. 

o] ^^oil, HiH-f ^ ^d^l '^oltv ^-i- ^i-S-7V Si4. 

'^fl^dofl. ^]4^;4^V4a49) ^ ^3Sl5.«fl>aa50)^ ^^Vsl4 4^1^-1: 4^47) :?iofl 4^ sl4. 

a-lK T^-i-g- -^li^t ^ttt ^^^5.1: t«l4-i: Hfl>94(104Aa04T)o|| cflM 3*11-^^ 

*d^4 ^^-iroi] ^di-^ ^^-^ 4^*5.-1- ^-^44 f-'a?4-|' «l|>a4V(104A',104A'' Hj 104T1 

o« ^-i-*d s(i^^^»d44 -fT-t^Hi -^^^4- 

^]21io<l 444 ''^^^i-ir^l 51144, ^^l:7l3ti(lllB)ofl ^j^sjv^l s^jl. Jm^^^»d^4 ^^-1: f-'^lV 
ijflx^^-^xi^(104AM04A" 104T')4 sfl^^^^d-^ "ir^HHl ^445-^ T*-^^4. 

444, ^im^<'] ^s.l-7|^(iiiB)<»« i«d^l-2l ^4 4^ sa4. 

7847K i« ^l^^^ ^ 514, 

^123 ^4 275.^ 4>lr 4444. 

*35-ol] 444 «^^i^<>fl S144. ^:^^7l^(iii)-g: 4^^^^^4 t^^-l- 4^4(104A) 4*Hl -f-g- 
^ ^^4iL. ^>ai4:5.4 ^4^^ X444 ^4^l(i-c '^<^^ei1<>)5.)5. ^d4^4. 
4 ^-foll. -2.^4 ^4^14 ^d45--b aE.iV 7M€4. 

SLU *ai;^i|li4(l20) ^ €-S.l-7l3a(ni)-i: >i444 4«fl4 -f7|:^o| aLr^:<l^ ^^ij^ ^J^V Sil7| i4| 
^ofl i^-fr 4^ ^4 "Si ^^^1 47(1 >a4^^ 4^4 544. 

^24io|| vi-Bfi^ ^^i-fofl oic]Ai <^]^^^ ^^o_s_ ^:^siji ;y44al2)o^] 4*fl ^d 445.4 4t 
-0^*^-5^ ^:^-|-4^(lll)'8: 341^^^-?-4 ^^'?i4t-(103)*>(| t^-^JsI-^ i'^oll tfl*^^ 5.^4*^1 t^^J,Sl4:5. 
4 ^^4^4. 

;m345.«M(150)oil tfl,§.^ t^4-i: «W^d(104A)4 ^^-§-8: "f'^H4 3.'>A^^ "^^^M -S-e]4^(2)fil 
^« ^^o|| 73 o) ^i>a:a4. 
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a-eijv^. i^^oj] 4Bt«i ^-f^i^d f ^il'y4ao4A)s^ 4?^'L^4-i-(l42.-)-^ ^^^^34^ ^ 

i^ii. oi ^-s-^^-f-S: t ^ 4*0 ^i- (115.116) OH ^m^s. 

4. 

7}o}*H ^^^4. 

olbM, ^23i°(l 444 'S-fofl*]^. i-^s) f^7fs|<H >y5liE.7V 7^v^^c}. 
;g4^ 05, s.^^ ±n 3.7] ^ ^A]3. ^ 514. 

;»<25io»l 44»fi '^^-H.t'Hl sU'd^^^^'l ^J^Ht4^(103) M.^6\\ vi^i^^ itgofl >^^s|^ 

^^-1:71^^(111)-^ ^ni^^^i^^s] #^-1- ^^5.4 ^^^mn)-^ ^^^l-t T^^i^4 

^1 ^^'>il, €-^^7|iiVan).& ^Jl^j si] 1^(120)^ o^7| aJl^<H] i-i:a7l-t ci^ ;^7j^ ^ 

Si4 

^M4. ^123 ^ 24icfl 44^ i-ir^l :t4-b ^4sl*H ^J^ls.^ -2.-ir-8: ^^^^5. 

^ 5^4 

;m26s.cm ufEfo} 44^e'o| ^d^}-^^(l9i) <>! ^J-f-^jaVdn) ^h] ^ii^ii 0)^^-1.(113,113) 

4: ^d4-f-^(191)^] ^4 1-1 -8- 3^ (102) -4 €-^l:7|^V(lll)7iofl ^]^^4 

^(110)-& 5flt^-L*^«4 ^^%7\^}:{m)•%r «ll^d4(104A) 4^^^^ ^15. 'JHM}7i ^1«H 4-1- 

^4 

i^^A 114^ »H4^£.^ 5]pltf4 

^-f^^l. <»]H}i^^ -l-^ '^-i-^d^-i-^d'^ ^45]aL, ^14-^^^ -§-^4^1 iVcf. 

:^4^o.5.. ol^d ^^^d*d •f^--§- lC(105)t<>]-Er:^r4»dl^ ^Til >^^4 ^^-^ ^ 514 

:i2l4 ^25 ^ 26S.o^ 44*4 44^^01, ^^-1-71^(111) -g: 311^^(120) 31 t#4^1 SJ^'M^ i 

-i-a7l^ ci^ ^7d^4 

£1K i-lrfil jL4-fe f 451H ^d5]S.-fer ^o^^^liL i-f-g: H^^3.SL -g/il^4. 

4305.-^- •«^i>^)>*i4(221)^ ^i-i: 444 ^^.S-. -S- "k^'gfil ^7,8 ^ 10«d<H] 4^ ^d4«il-i- 444 
4. 

^131^^ t^>^1-g- ^ll>^d^d(230) oJi;aa>^]^i^](22l)2) i|7il5-o]cf. 

^32S-^ f "fl-^lV «>^;^jt>^];5|.^|(22l)5) -^^^li^lc}. 

^33S.^ ^I31is) ^^t^^J^ 4'^1(X33-X33)-|- 44 ^H^d ^d^S.ol4. 
^345.-^- M]ZlS.s] ^i^i^^ 4'?l(X34-X34)-i- 44 ^<^^A *d'di'»14 
4I- -g-^ofl-H. -^^S.^H^{221)^ o*l^ €-4 
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-^J^m-foil'^i ''i|^5.>^l^^l(^^. ^^]^}^^ ^J*i)(221)-^ oW2S2)o\ o]^ 3.^^o^ ^^1- 
^;.^-c ^44^ ^si^'l^-f (222.223) <»^^j(282)ol 

(225) (J«fl36i tBl4»U ^oJJ^-fe: i>^) ^ (228) ^ jE.^^1^4. 

^4=5!^*>1 i'*l^^(228)o« -8-el7]^-|-(222.223)s| "i^-^ <i^S.^]f ^im^ 3L^\^ 

(226) ^5. 

»li^i>^l^^ ^1(221)^ ^-i-^l^l m "^^-^ 1C(229)<H] 5a*H>^1^ •^'^7\y{}:{2Z2)o\ 4^ ^^1:^14 

(223) ^^11 ^^^^ o|5|a] s^oj ^e|7|iLK222)s] ^*d4(227) ^^^jsH 10/l|^ ^^^l'*^"^- •'H 
^d^-i-(230)^ ^^^^4. 

^^^(227)-fc- 27tls| -B-e]7|iiV(222)4*>] *J^«I-<H L-<8 «^«4*>14. 

(243)(^l33i^ 7^-1^4. 
<»l ^i'a"iM243) ^<H| +ofl ^^^^ "L^^-c- ^-^^^4. 

^ «l|^4-r(230)o) ^^4-(227) ^Hl .y^H 7^ n\4^^s.S- ^^^414. 

f Bll^d^-|-(230)^ -g-^^^ -g-S-^l^l ^11> >Ui T^-l-§- ^^7l(233)-€: H-vr^^ ^ 

^f7|^H232)i>.iL4H ^■l-4^J-i-(231)o« :g-s-ifl4. 

5.>^l^*](221)^ i>^14^^(228). Biixl*i-|.(230). :xe1jl ^S-i-^] 5^(232) i^^^€4. 

Am 32i<Hl 44^ 4s|^h'<^1, ^4^d^M234)-&- ^^^-1 TazOs ''-}^ iL^liq] ^-^(228) ^ -^^1 

714(222) %'*i^4. i>^)-f (226)^o|) .-t^^d^*!" ^^-e ^l^l^^dn -iro] ^^"-1(234) ^^iH ^-^ 
ofl 44oj ^:|-e}oi^(23i)^ ^^^{227)s\ ^d^ 7^0] ".^ofl ^'^^l^ ^Jol^^l^il-^i 50nin 4^<)-, 
4 ^ /mi-^ mm. ^^^JL A]t} O.IQ/D 1005] Q/n4 H}4 4# ^2:<H| Sl^H ITO, 

Ta. Ti, Mo, Cu. Au, A) ^2liL Ag 3lI<>l^S. (paste) ^^5. ^>y^4. 

4 ^^^^1 ^l-^'d-prCm) (^131 ^^1 33S. ^^2,)^ zJt^ -8- el 7] 4 (222) ^^"-iH235)fr 
i-4H|-^(236)-i- 7^vj^4 SiN, SiO,. TajOs it-fe- f-P-^^HJ^- ^^5. ^^i^4- 

^'^°-^(235) >^dX2fod-^(237)4 44 lL4-^(226) MH] uH^eJ^,^ 

Sf:ii-i-4 4 ^^oi] ^-§-1^ ^f-<H] ^d^^U. ^»ti^(227) ol^dlV t^^i^ "Ji^^d:^ 

(230)5) ""M^ 4'>loil 44 ^^4*^^)1- 4-^ Ms.^ ^7^1-S-^^d4-|-(238) ^ ^^d-§- 

-i-(239)ofl 

T^l^-i-^^^f-(238^9)-S: 50nm ^hoS 4*d^ ^ /«n-4^ mm. 4«<^ 0.1 Q/H-^ lOOsI Q/D4 
s|i4 4^ ^^od o;t<H4 ITO. Ta. Ti. Mo, Cu. Au. Al Ag 3il4i:ii 7^vo. ^ 

^j^4. 

^^l-?-^4°d-^(238,239)-^. ^131 ^ 325.0^1 44^ 4sV44. 4^^^ #^4-1- «>l>^d4-e-(230)4 
(;M131 ^ Z2S.o\]M ^^^}^}){2Z7) ^Hl ^d^5]4r ^^''}^}SL3. 'j*iM4. 

4474^ 7j^^(240)^ >aief*^d-i-{237)5l ^i^sl ^^IV fl|:*lofl ^-^^414. 

'*7l ^^J?-(240)t ^'i 50nm et^J^ ^ m-'r mm «J O.lQ/D-^ lOO^i 2/04 ^li 
a.'fe 4# T^2:»il>H ITO. Ta. Ti. Mo. Cu, Au, Al ^4-1 Ag '^-^ ^S.SL ^>*M4. 
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4-^5| ;a^'f (240)-^ H^ol H}-*^-!- 44 ^^^4. 

■S-si7)^(222)fi) ^^4(227) ;S«an^(235)5l *5f^(236)f ^-fr^H ^^2f^Jo« ^^^l-^ 4 IKV 
4 ^»a^(227)5] ijV^5. JL^yef'^l-f (242)^1 ^^^^14. 

4 S.°J4oi(242)s] ^*d-9-(227) ^Hl ^tlV H^iM M>^*^-ir 44 ^^^^^ ^44^ ^^-f(241)oil 

^^°-,M263)'& 1)-t«i 'g-l-4*ll-i:(231) it i*Jel-<d-f (242)-l: ^i7| fl>3«4. 

tl^, Ir^fl^-i- «M3a"f(230)'S: 44 444^^<^^^ H^^^ <aiV^«L5. TAB(sqol5. 4-1-^4)^5. 
<d'3-€4. 

^^M'ir ^M^^im)^ -8-Bi7i^(222)oi] -fr-^-^i-i- 4-b 4>«^(243)sl ^ ^oi) 7^ oj^^ 

^;N]^f-4'U^(238,239)<Hl ^-^^ (244,245) 3^-t4. 

^131 ^ 325.ofl 444 44^^*^], ^It *y24^Ki- (244.245)^ ^3^1«>] Hj-^o*^*!: 44 ^^M^ -fl^d^^ 
(230)4 11 ^dtl^ *H3lH H}-*M ^4*11 

^i44 ^t* * ^4o« oJ^J4:2. -8-471^(222) <H] 4*^^ t^4-i- «)|>d^-i-(230)4 ^^^Hl 4^ 
4 ^^4-i-(240)<»9 ^^4-& 4^3) :5i-^«S;^l-i-(248)(^32s. ^j^^)-8: ^^]^] 44 ^J*i^4. 

7j|47K 44 ^j44(241)oJl 4^4 ^^1^4'l-(249)-2r H^ol m-l^^- 44 s^lV 

4. 

-l-eij^^-g- «ll^d^J:"^(230) ^^il. ^4 'L>4^ (244,245) ^ ^J^4^ ^^^^^ ^^4"^^ ^dil" ^M^-b ^M^d 
4-i:(246.247)o] ^d41: (244,245) 4^)1^ ^d-f^Hl "^l^ll: t^l^i^ «Jl>a^-|-(230) 4 ^d4*H] ^j^'?.V4-l- 

(244,245)4 t**^4?fl -^^^-s- n^*<^*>« 4^^*11 n^*<Ji-^ ^^€4. 

^] °«^^'iV4-i-(244,245) ^ f^^t^4-|- (246.247) -8: 10-60;fln ^ 4<li^ 4- pan-^ mm7} s\^^ 
Sn- SL-^ Cu ^ **-?-«l-fe-4 ^5.^ %'*j^4. 

iV^i. ^-l--^ IC(229)-i: 2:^^^ S'J^(250)(^33i ^J^)*! ^^-^i-^ «D^^-|-(230) 5] ^^c^M ^J«H 
^ ^]^H] ^>^j^4 

ol ^^j^t(250)M]cHl T^^-i- IC(229)-t ^l^-l-^ <Hl^>^1^45] iJ.-§- 44#(251)^J- 7^x4^1 ^-4 
^4 

ol IC(229)t 444 ^^*yi^(252)'i- 4-^4. 

4^sl ;y^4«Jt (253.254,255)^ *'i?'*)-ir «W^-l:(230)ofl 3144 ^J^^Wl* (244.245). ^A^^Mt 
(248,249) ^ t^^i41-(246247)-i: t^-S-§- 1C(229)4 *>1^ ^^^iil-i-(252)o|| ^d4-5]5-4 ^>^j^4. 
^1t,«ll^i>^l-i-(290)(432-^ ^}^)^ t^H4 ^^»ib4-i-(249)oll ^-l-^ 4^^«*!l ^^^4 
^^4<>J(256)>^ ^n^]^ »114^i(230)^| XiH-^^ 4^^^-2.^ -^24^x14(245)^ ^^^^4(247)^1] ^^44^- 
^ H^i^SL, i*i :|:7]4«li(257)-g- ^^4«»J(256)-i: IC(229)4 o]t ^^^S.{2S2)<4 

5.4 «>*j^a4. 

*y^^>^Vf(244)o84 444 ^ai^-i- «fl>d4(230)44 *J^€ H«J >a:§.-i-& 41- 4^11 f-^^-fr -fl-d 
^(230)*>fl ^^^4 ^J^^) <y^-§- ^j^4^J(253)ol ^^^^^S. t^-i- ^^4^J(291)(^1 

32^ 4^)-i- ^^-i- IC(229)4 ^^oll ^^-l- 4tt 44-4 Ml4-4«J-|-(258)'gr ^d^i: -^^444 m 
4 ^-|-§* lC(229)^|oi) ^^j^cf. 

^dx^i^Ji- 411: *J ?H4^^(260)^ t^4-i- «M41-(230)<H] 5liH4 ^d^4*>d(256) 4 ^^4*J-ir(253) 
4 'f^'Hl ^34^4 
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^^A]^ «l|'y^i-(230)5l IC-i-(229)7ioi] JL-^l^j^o^l SlH ^""M ^ 

i-*] =5^5(228) 4 ^^M"^ «H>^^(230)7ioil '=4(259)^ ^l-g-^M ^1^H^4. 

;Hl35S>-t J.>^l^iiil(221)-i- sf^-l' 444 *>! ^^i^ ^ mo^<^ 4lr 

<4ol4. 

;»(|36it ^2:4^-1: 444 ^J:«ds.o|4. 

4255.^ m bMM Si^]^'i{22B)^M ^^M^ «»>a^(230)-i- ^-fofl. 4l}^S.'-,M259)-8: 

S,^]n^i{m) ^44(227)4 44^4 f-'^^^-i: ««!-^^-|-(230)4 ^4^1-'*^<H3 a-fer 44^Ho<l 
^-i-^4. 

^VtI] bofl^H^ l-^'^l-i: «W^i^(230)4 i>^N»-^(228) ^^-^(227)51 4:^^ 4^2] 
(230)4 ^^^4. 

4*K i'*14^(228) ^^-¥-(227)4 4^4 t«?>H-|: »ll>^d^-|-(230)oil ^*4i, 4^114 **J=4 ^cf'io^ 4 
^tK444 ^^^^ »M*(230)4 ^i^^^iZiOMl). ^d^'L^41-(248^49). ^^1^^ 4 'd-l- (238.239), ^ 
4uL ^ ^^^i4-i-(244.245^46^47)4 4 fr'a!^-!- ••I|>^3ft(230)o(| 4^ 'i^'i 744 ;g<^ig 

4- 

44^:2. 4^^^4 4 t^4-i: «H'*i^i(230)4 iL>^l ^fl ^-^ (228) 5-4 ^^J-^ ^-c- "L^"^ ^-fe: 4^ 

4 4"».h41-(262)-lr ^^"b 4<i4<a'*fl^(261)o|| 4^4 4"^^4. 

4Z$s.o^ 4Efi^ 44^^H. o| 4'^«*fl 4«il4 4'14*y-^4-S- 444 f^»4-i- ••»l>a^J(230)4 4^114 
*^4 ^^^i'HI 44^> ^^4-|-(240^41)4 ^^^V4t-(248.249) 44 ^ ^^^^4*ll-|' (238.239) 4 ^^4 ^ 
^^^J:4f-(244.245.246.247) o)^4^4. 

o147hH. i44^1(228)>^,^oi] -f «il'*d^^-l-(230)-i: "im^ 4^-^ ^i«9^4. 

^^"k -I-44 ^J^4-|-(240.241)4 ^Mf^- (244.245,246^47,248^49). 3-4^1 T^l^-|-4«a 

•f (238.239) ^44^-3- 'g^^^U ^^4 ^4. 

i4^i4(221)4 ^tlV T^2:o5 4^ 4^J^4 4^4 ^-S-^-^t^l a., i4»fl^^(228)4 ^^M-^ «fl 

>^*i-(230)4 ^d^^i41-(244 44 247)4 314^41 ^^(228) ofl l-M4-i- «W^xtf-(230)4 4e«4 
-s- ^i^^ ^4^^41-4 4*114 -oHH ^4^1 H}'*<^-2-S. ^i^^. ^d^^>4^-i- i2-1}tV4. 

m-i-^. ^ «>l^-a: 4^1)4 HJ-^c^-I- 44 1-«^I4-|- 4>^d^l-(230)2^ a7|4 s.-^: ^J^^^4f-(244 44 
247)4 4el]4 «o^*M •^^5. ^"f-a-4 f^f^ ^^x>4j-. ^f-4^vil"4 ^45. <>it^ 4*^''l ^5^4 
44 i4^i4 ejl^i -8-4^4. 

a4»«^(228)4 ^tl^ T^^^ i« 5.444 (221)<H| 4«il ^J*^ *a^4 >g;»fl4-2-S- ^'a^4^ 1^4. 

44« 4^a^ •a44 4 ^ 4>a4^d4 ^44^^(228)4 ^^4-1- 4^4H-(230)4 ^Bl44^'^fl 4-§-4 
-fe >d47it4 4:a44 ^-i- 441- (231)^ 455i->(| 444 44^i4 ^s]4^-S. -H^^fl 
4. 

4 ^M<4^ ^^4^d44-i: -^4*^4. 

444. -g- ^i^M^A] ^4^^4(221)^ of^ 4-8: a4. ^4. ^4:2- ^^J^4. 

i*. a.444(221)-b 4 H^^^ 3.7]oi sisM 4«J 4^^<i! ^^^-l- 1>44 i444(221)4 

>a4iL^ *'*i^4. 
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«>lH^^5.°-K259)o| ^l-^^ ^''^^ ^V4-i'(244,245,246,247,248 ^ejii 249)s| "i^AA '^^^-l^ ^^^^j 

o\ ^M-^{244.245,246.247^48 zl^jl 249)<>1 £ 4^ ^^^^5. ^l^siiL. it *^l^-fer "^^^^ ^J^^' 
(263) ^^'^l ^^^^4. 

ilK ^. 4 it 4^ ^J^^-S-t «ln}^di°-!-(259) ^-^J'HI 4-§-^.4. 

:»«30io« 444 44'^oK ^1 -i-^a-^-^ds^^^ i>*]^J^(221)^ ^44'>d-f-i- n'-S-*!- 

7M*^^ t^xl* «ll>a41-(230)-€: SL^H^m\)s\ ai^^ 44 i>^N»a(228)Hl ^^^4. 
4^sl t^Aj^ i«Il>a*l-(230)4t ^J-«l4iL, <mi:-|-'d. i'*K^^l(221)2) cilojBf ef^^il:* 
^*l"t^l ^HoV^ l-«l|>^i-|- »M4-|-(230)-8: i^l^J^l(221)4 44-1- 44 i^l sJl (228) 4 ^^^^4- 

ilV, ixK^^)(221)-^ ^^4t ^^ilr-i- ^^471 ^KV ^3.%7m232)^ ^'e]7m222)^ 
(227)^ t^4^-|-(264)oli><i ^d^7l(233)-|- ^^4t -§-^4*^1^ (231) li 4 <U1: (238.239) <Hl ^j-^^ 

4. 

i>^]^^^l(221)4 5a*H>H. ^-i-S- >a:l-fe ^^^7]i5V{232)»il'*1 ^<^4(233)-l- ^-^4t i4'^^ 

(221) ^^d-f (227)4 ^-|-4*ai-(231) "j! f'^4'»Jt(238)44 ^•3-^.4. 

;«I131 ^ 32i*ll 444 44^^4. *»1 ^J:3:t -Ir^^'R «ll>'d^i^(230) 2^ ^1-^4*af (253^1)i- ^-^4^ 
^441-(241) ^d41-(244.245)^4^ T^f>-§- IC(229)-t- ^-1-^1 ^l-"?-. IC(229)sl ^^>yil-gr 

^lV4f:(254) °J ^d^*L^4t(248)^ ^-^4<H 5-4^^^ (221) s| 4it;?i^t (^^-444 ?i-i-)<^l ^-3-^4. 

444. i4^i^I(221)-fe ^-§-^4. 

il>. ^4 ^f"§- >U:Sit ^^Nl^-i-4*>d(238)^-£- ^4^14 <>JM^J4-i:(244) ^«!41- «H>^d^(230). 
-§•-§- IC(229)4 44 4<llf it ^-¥-4*d-|-(258). 'Ji^4*>J^(291), t^^J41-(246). ^^fl-g-^ef 
oJ-i-(238)si ^^4<d(253)-i: ^-^^Vt ol^4 t^4-|- «li>d^H230)oi| oi^*> f 4 -f -fl^d^d (230)^1 <g 
^'^4-i-(244)o|] ^-g-^cf. 

aLEfl4 o| ^d^t n^-l-§- IC(229)o|l oJ^lV t^-^4-1: «fl 230) s] ^d^4odf:{253) ^-8-44 li^ 
^J4'i:(244)oii4 -§-^^4. 

o| ^^-1- ic(229)4 4^4 ^d^t «ll>d^-|^(230)4 %M^d4-§-(246)4 ^^-?-(227)4 

^441-(240)-i: ^-8-44 5.45*1^(228)4 i44(226)4 4#<Hl ^^^4- 

0] 44 T^^-l- ^d^-i-^ «^^i4'^4(22l)s] ^*a4(227)4 ^4*^ 4<Hl 4^4 

4-1: «H'*d^i^(230)sj ^j^^f (240)-!] ^^^4- 

-^l^l-^ «*Vd5.4^^^4 44^^ 4<H] ^^^^ «ll'*d^dt"i'(230) (430i^ :*^i)4 

4t(240)^ -^44^ ■^3-€4- 

^eil 7|toil4t. o^^d5.4'^4(221)4 ^^di4^*l(30l)4 4'd4 -fl^l^. «ii^d44(307)4 4^4 
4 Si544 ^^ofl *?«^5.4^^4(221)4 ^ S144 '^^^JBL4^i4(221)t ^ ■?'44 

^•5-«4. 

ill «!i|^i4^^4(221)4 «l-8-4 t*^]^l ^^4 
:iBl4, °Jj^ji4 ^0^4 (221)5} ^taJf(227)2j f^44<a-i- (238.239) 4 t«J!4-i: «l|^d^dl-(230)4 ''d^^.V4^ 
(244.245) 7ioi| -f^4-i: «H^'i:(230)4 %^^d4f- (246.247) 4 ^:^l^.V4t( 238^9)^^01] u.^ 

JL ;y'^"4-i:(240.241)4 «W^i'(230)'i:4 ^ 1^4 !•( 248.249) ol-^;a5L4(259}o|| 4 

«fl4 ^44^5. 444^4. 
:|44o5.^ »J! ^5.4^^4 (221) t 42:4t ^^4^^ ^ al44 ^^4^^144 4^ ^«4 *>«S 
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%o]^7\ t«a ^ ajL. tH-^-l-^ (assembling) 4^«>9 SH^H^ ^4**1 

ilK ^2:5f^j5l ^^'Hl^l «I-8-^7^o] 7]t||^4. 

(230)m«il ^;^^-|-^V41-(238^39)-i- ^-8-«m ^*^4. 

44>^i -^Ji^ ^^^1 ^=d€ «Fd^1^^ *1 ^dx7]- ^^^^ s.^]4'i{m)3\ ^ta-f(227) ^H] % 
-^J^ ^f-4«d^(23l)°i^ ^4^^^ oV^^s. t<a 4 5a4. 

a^lV, ^^M^ «ll>a^^(230)2l *y ^V^^ (244.245), ^^^d^Vi- (246^47). jls^jl ^d ^^41- (244.245) 
4*J^oii 3X^^ f^4^ ^ SllJ-. >«44 f^;fl^f-4«U-^(238^9). i>^14^(228)s| ^^J^^f- (240.241) -S: 2. 
*d 4*J^'>il 5El*H>H f^4^ 4 514. 

mn-i: «^^d^-i-(230)o) iAl3E(|i^(228)>*oil 'g^l^'^l -"571^ ^j^^*-8r ^7jjy ^ oj[4. 

^ *y?^tV4-i-(248,249) X^oi] ^^sI<H -^^^ (244.245). ^d4-l' (248,249). ^]-'^'iV4-|- 

(253.254.255^9], 256). :iiilJL ^"^^ 4 -|-( 246.247)^ ^^3- '^^i^i"^^] ^^'oH 'U-^l-^o^'^l ^4^4. 

^1375.-^ oj^a ^^><H12J ^^^^ «l|>»i^(230)4 »a^«fl°d -f^4-i- ''Il'^^d(230a)fi| >^^^liL5.4. -S- "^"^ 

5j <ai^ja.-<KV:*)(22i)o« ol-i-1^4. 

<»1 f^^-t- «l|^d^(230a)^>^-i, 4^ ^^Ms^ t«?>*i4 «1|^d^l-(230)sl =g^4(243) (^]33 ^ 34JL 
*^:£)44 *<>1H ^-^J-^-gr-l-a: 4 i44»^(228)o(l ^*^sj5djL. JS"d-i-(266)-i: ^^J47i ^^i4 
5!i4. 

°d:^-f «H^d^(230) ^^j^ ^^^j <y ^^J7>t.(244)f^ 44<Hl ^J^^ ^d^4 ^^V^-l" "H^d 

4(230) >^4:x]sl T^^^ lC(229)ofl <y^sl ;«qi^5j >UJ-4'd. >»«1^4 ^di-b i"-l-§- IC(229)o»l 
4^d(253)^ *a^^J4(244a) 5.-^61 «J^^.4 

4 >U:Slt ^^*>11V 4« -^d^n ^y--^^^ ^J^4<a(291) ^ ^d:4(246a)l- -§-44^ ^^-S- IC(229)4 vfl 
^c^A^ p^?]s\jL, a.efl4 *>d^d*d t^JI^-i- «D>\14(230)o^l 

H^a. ^14 ^eH ^d:5:4 i^^-l- IC(229) A2^s] >^Jio)jL. >il 5.4^2] ^ 

sioi 4=- oi;y*v ^^4-|- «H'^4(230)<H1 ^d^^^ ^12% ^^^4*11(253)-!- ^-^44 -T-^-l- 

IC(229)o^l ^^4jl ^j^4«d(256)-i- ^-^4^ ''JM^J4(244b)o(l ^.g-^ ^^cj4(246b)oil ^si^y^ 

^5. ^4sl-fe- *S^^J4(244b)ofl ol^Ja4. 

<4I-|-lr'd. "d:*-^ 'SM^ >a5.7} i^-i-* IC(229)oll °d^44 4-1- ^d^ -f «?4-i- »^>^4 

(230) i-fe: 3^^I(«S :-S-^=Si^^-) 4^^1-«<l ^13^ -^dJS-^ ^d^4<>d-i-(256)i- ^-S-^H 

*3^^V4(244c)<H] til-g-lV 4^444(2460)01] ^^^^-S-^- ^d-^^^^ <ij ^^d4(244c)<Hl ^d^^A- 

o] °J^^>4(245)-b ^^4«'d-l:(256)-i- ^-^44 ^-§-t^^d4(247)<H] ^d^4ii. ^d^4«d (256)4 -f^^ 
^44*d(257)^ ^-8-44 ^^-g- 1C(229)4 ^^-^^4- 

^4«d l-«^4^ «^>a4(230a)-S- 4^d4 'a4o!!oa44 -^"i 4el5. 5.4311^(228) 
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ol ^^ofl'H. ^fl'S-f (266)5. f-i-o) Si^]^^{m) ^ofl Ai^]^ ^.^3\ 
(230a)7j:ofl ^'*J^4. 

44^ 4^^i°l. ^I-f i-ir-i: l-^H *^J^^V41-(244b^44c)5) ^44^di-(256)2i 
4s^>^1, -§^^14 «M4(230a)ol yi-^] ^^i^ ^oD SiN ^ felH^l^ ^-^ 4 

i'*l^J-^l(22l)5f ^444. 

^2^^><H<H1>^^-^. 4^2] f-ai-M-l- B|j^d^it(23())-^ i>^li«^^(228)ol ^»d4(227)«>il ^^^4. 

ol:^pl). 241^^(228)51 ^»d-^(227)s| ^i^-i- ^Hi't(l^)s\ ^-g-f-^r >^138 H 39i 

o(l 44.£ 4^^<»1 i>^ls||^(228)si ^td4(227) -trflfl-l- -g-<»|:«|S.4 T^-¥-^4. 

o] T^^e]-^ '»J!^J5.>^U^^(221)5l a><l341^(228)-€r ^^^^{mMM ^M^^ 

{230)o(l sl*8 ^J^^J4. 

44^^. «»^^5.4^t:*l(221a)4 a.7lt ^^M^ ^^i^^{m)s\ ^i^Hl ^1-^ ^^u^^ ^ 

S14- 

-5- -i-i: l-«y(267)-Sr i^^ei^ ^^M-^ -H>d^>r(230) s)^ ^t^^ ^1 ^ ^'d-^(227) ^^^l iv<]3g-^ 
(228)^ ^JH^-fet^I 4^44. 

^1 ^o^6^^I4 ^^14^J-l-(238239)4 ^^-?-l-(240.241)4 ^-IrSj *>J«^tV4-l: (244.245). 

(246.247), iiejjL «LV4f (248.249) "^^M ^J^^^4. 

44>H, iL'<l5ll^^(228)4 ^^M-^ «M^^i-(230)2l ^3^-1- iS4l:-& -^J-i ^t]:*a4?ll ^d:n-«Ml 
^4- 

£1K ^^«l|o|} l-«i!4-|- «H^^-i:{230)4 -^2171^(222)7^5} 7j;^4 ^«544 »»ilAl^i'i-(230)4 t 

^(267) 7i4 7^7^^ 47) ^Ho]a]{29Z)^ t^^-l: «M*i^(230)«Hl '*^^^4. 

jL2i °.iL. 4 -^^^o^^H. 01^4 ^^4«i|ofi -g^^ 447^^ -|'-'^iL4^ 41- ^ 214. 

7il47> 3.^]4^{2Zi)^ 4^4 ^^4-1- «i|>^d^-|-(230)7j.oj) ;y^4 >^J4^'^ 4^ *i^^Jjl4- 

^1405.-^ -^^5] ;m7^oi] 4^ ^3^^4<H1<>I <»^^ji4^c^^(221b) 4 ^^?^l5-«14. 

441£--b ^40^s) 40) X41-X41-i- 4^ ^J^^5.o]4. 

^1425.-^: ;»I140JL4 4*?! X42-X42'|- 41- ^i^5.44. 

*>! ^-S- ■f^-f'*! 7lf 4^-i:oj| ^7^^ o\:^s\ ^I'i^M^ -8-444. 

4 ^4^4 ^'^l^i-S: ^I>y4<»ll4 i4^»i(228) 4<H1 ^i-4*dir(231)4 tt^^l ^^€4^ 
4. 

444. 5.-^14^^(228) ^<H) ^i4^ ^ei|4-i- «ll^d3i-i-(240)7^Hl ^^6^^ ^l^t-^ ^^4-1: 

4^1-1- (230) <H]^^ ^4^^3(228) 4<H| 44-4 ^^4'>J-i-(238,239)4 -^44 «d ^^14-1: (244^45) 4 

44-4 *^H}4-i-(246.247)ofl 5^^^^ 
45{-& i4^^3(228) tfl^ofl <a^^4-b ^44*U-i-(231)4 45.4*a-i-(237) o] ^^s. ^ 1 >'^4«fl*>(l44 *i 
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•?-^4ol-i-(231)4 >ax4^J-i-(237)ol ai^l 40)01) ;g<aq|(234)* i'*lsll^3(228) ^oi) ^ 
^4^5. Sl^ ^3l^ ^ol 4^44. 

^ $a4- 

4. 

-I- IC(229)2l m^-i: -l-tfo^ -i-4€4. 
4*1, ^'^d^i-i-(230)^ 5L^ *y^^J41-(244.245)^ 44 4^5) ^44«J-|-(253a)o|| ^ 

ic(229)^ 'y^-^- i^^f-Czes)^]) ^^^4. 

«H^d^t(230) ^Hl ^i^)si ^f.^ IC(229)4 t^^-i- t^4(268)^ ^d44'Ul-(255a)oi) 

t^t^4f- (246^7) og ;a^«4. 

44>H, '3^<L^4^(244^45)^ ^^^i41- (246,247) oil ^^^7\ ;M) 2 -<}*<f-i: 44 

^4^^^. -f ^^^i-l- «i]>d^i-f (230)5^ ^2:^ y^^^^^ ^ $14. 

^ ^l^M9] xilHi^ 4^1^^-8- ^1 l>^x]c^H]x^ '^g^^^V;^^!- (244,245), ^^'L^^^ (246.247). ^-^^^4 
•i-(248^9)o) i43}ju^{228)o|] i<>] -.(242) o) ^1 1 »?f*M^l31 ^ 40i<H]4 3fJ^t4}*J:)ot) 4-^o| 

^2H^^(;»1|32 ^ ^] o}zi)«^i*^) 0.5, ;g<gsj.t 7530)4. 

44>H. 4l! ^^<Hi^, ;M) 1 4^^^x^^ «H^-i-(230)5) ^^o|^ ;^ 1 >g-*|ofl54 ;m 1 «J.eVo. 

^ ^j*^^^ ^-¥-4 mU^M ^4% ^ S14. 

*'Jj^i^>^]^J-^l(221)^ f >L 

^ ^i^M^ 4'^l^J-8r ^^^l-l- «))'*14-i:(230) ^H) ^'^^isl ^^-S- IC(229)oll.c^^ 4^0) oj^ 

^ t^^i4-f(268)5j IC(229)5) 7^o]o^ x{)2Hj-*io^ ^j^s)-^ ^0)4. oj^ijo.^. ;h] 1 H^th 

T^^-S- IC(229)4 y^o] y}^^^ o-il^jX'<14^(221b)^ rfi^4 ^4. 

^I43it ^ ^^s\ ^7*^09 4^ J4|4>a^]<»J|<>l «J|^i'^l'^^(221c)s) -^;^io)4. 
^I44i-b ;»l|435.fil 4*J X44-X44-i: 44 ^e^^ ^«g5.o|4. 

'^^^^H^ 4o]^J^ «I^2| ^]3^j^H]oj ^ioi)x^ ;^4^^^o_s, ^^A]:^ «fl^ii^l-(230)s] i 

-i: *y^^^^t4'f (244,245)4 -2-^ t^4i- (246,247) -|- ^444 ^llV ^■^s\ 4 40} ^(269)0) ^xjsi-fc: 

^44«J-f (269)-g: Sn- Au- JL^iEj Cu4 ^S-S. ^>a^4- 

^44^J^(a9)2) I^^J^ *3 ^4^4^(244,245) HI ^44a. 4^vt-Sr *^^J4-i-(246.247)HI ^4^4. 
^)44io|| 44^ 45|7^io), ;8446|-(269)5| ^^7^^ ^^44 -fl>a4^(230)o(| ij:^ -f;q(251)# 
44*^^4 T^44 1C(229)4 i^i^JL. ^^144 «JI>94-f(230)s) 7l;i||(243)5. ^^i^^ 3.^0250) 1- 
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^^4<df-(269)<Hl^ ^-i-S- IC(229) ofeflofl IC(229)5l ^^*aJi-i:(252)o»l ^y^sl^ 

^-|-(270)«1 f-^j^^. 

£1K -fi. >U>^)<Hl-t :«il3'*i>^HH]'*1 4'^€ T^^-S- 1C(229)21 >ai;d^-§-fil * ^^4<Ul-(258)o] ^^^^7] 
^^.J^ lC(229)-b vfl^T^^oflxl 7irV^5lo.5. a7Hl>tl 7j7^:g ^ «a4. <^\^^S. <^^i3.^\^^] 
(221c) 5J ^S-l- 7>^«f4. 

445ioll 4tf4 4sf^H^o), t^xi^ ^W^l-(230) T^^-g- lC(229)-ir ^^-^4<a-l-(269) 

*>] ^^J^ ^Hl ^^^^-1- "^l-^d^^ (230)^1 ^*i^4. 

44>^i. 4 '^^^l^l l-^^l-l- «H^4f-(230)<Hl>H-b =5i''^2f<»J^(269)4 Htt^d^xVf-(230) fi] 7^1 

(243) ^^i^^. 

-^^^l^ T^-i-^ IC(229)-^r «=^l^f-d. t^^i-l- «fl^d-1}-i-(230)5] :^\^^^<>\^:{269)o] ^J-^J^. 
^^-^^-i- «ll'*d^f:(230)ofl 71:41(243) ^*^^4. 
4=3 »d^<HH14 ^4i- ^ 114451 BL^-b >^j^^4. 

^|47i-b "g- «k'^^ ;»ll7°do« 4-1: ^5il4-il*d <^^SL^\^}^\{2Zi)s\ >g7i|i44- 

;^48S-^ ^147:^2] eVoj X48-X48-i- 44 ^^l^l ^J^:^oi4- 

4 44ofl^ ^-i- ^''^ 4t ^'l:'>fl -^d^l^l ^l^d^l M)3>^^4<=41^ -^4^f4. 

o| 4^moilx:i, f ei|/iijV-i-(230)-^' 47H] ^^^51 3^;^j-^-|-(250)^ '^.^\^ IC(229) 

^ J1X#(251) i^J-^t(250)^'M 2:^S|JL f ^4-|- «H-€^ii:(230)sl 7|;tH(243)o« i^M4. 

11^^J41-(244.245)4 ^?^'jV41-(246.247)-g: 7|7j|(243)5l ^V44 3l^^<^ ^^i^M^ 

^44^J-|-(271)^ i^^-i-(250)-i: «I|>^4^5. <a^«a4^(244.245)4 tMlV4'i-(246. 

247)1- ^^*f4 ^«1I4 7|;cH(243) ^^i^.4. 

^d^4<df-(271)-^ Sn- Sib Au-iL-^^ -T^e^iz^ 7^vo. ^li^4. 

*J ?W44(260)^ ^^dsV'^l^Hl "^-g-H: ^4^ ^""i^ ^d<^4<>d-f (271)<H] ^^^^.4. 

;«i=^4^df"(271)^ t^4^Ml-(246.247) 444 t^^-S* IC(229)5^ ^^»3iLt(252)oi| ^^5]4 
o> *i4. 

^^4<U1:(271)4 "^^^ IC(229)S1 (252) ^i^l ^]-^4'll-l-(271)4- ^-^%r IC(229)ofl 

;a4«l'4 ^1««4 7l;4|(243) ^4 ^'*i^4. 
^4. ^,^4(273)-?: ^4^ ^^4<U-|-(273)4 314^- <=^44^1 ^^J^4. 
^^4(273)-Sr ^^^4*dt(272)«H] t^^*d ^l^'^ii ^^^^ l-4^(274)*i: ^^-^4. 
4^5] ^44^d-i:(271)^ ^i*^4(273)sl tgoj.^ 71:41(243)21 ^^<^ ^^4 ^^j^4. 
^^^4^dl-(271)-8: ^^^4(273)4 ^4-tf:(274)-i: ^-^44 rfl^g- ;^^el-ol^(272)<Hl :^7]^o^S. 
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o] >a>^H-fe ^-g- -ffi-^ **a« 4^5. 4^d2^ ^5'^a>^i<fl4 -^444. 

^.^s\ «g^c}4-i-(244.245)-Sr 4 ^l^M<^ 4-|-« 444 ^^4-1: «(|^d^^(230) 5l 71^1(243)4 444 

ZL 444 i^^o!) -444 ^d44<U^(275) *V^d^- -J^-1-M-l-(244.245)o1] ^i^^l-i -^1 2 -<}*oM^l49^4 
4 4eil«*o^)-^ 44 *a^.^4:a- 41^^ ^m] i '^o^^M^ 49^.4 4^H}*cH4 ^^o^^^ 444 Jl. 444 ^J^4<d 
-i'(272)^ lC-i-(229)4 ^^^JLf^- ^d^4'=d-i-(275)4 4^^'l:5.44 44 ^^}^^ 
^4. 

444 Sl^^o^ 444 f-^^V4-i-l246,247)4 444 ^44*Ul-(276) IKV-S: t^^d4f-(246. 
247)<Hl ^^4jl ;*92«ot*oK^49i4 4 4eHH^*^)-i- 44 <a^J4^ 4^i^ "f-^^ lC(229)sl 4 inf^oM^H] 
49S.4 4^'il^*^)4 4444 ^-^^^.4. 

4^^d-i:(230)o(14 f-4-|-l-(278)^ ^d44^J-l-(271.271)4 4^Jl-oil ^-§-1^ 4^1^] ^-^^44, 
^>a^-i-(230)4 ^J^4<?il-(271)^1 ^^^^ .^^^ 4^1=1^ X^4ofl 4oli^l{>-- «ll*i(277)-£- ^JJ- 
4 ^j-^4oJl-(271)<H] ^-§-1i ^-4^t(278)4 4«Hl ^1-^4^1^(271)^ ^-4^-1- 

- (278) 4*»H1 ^444 «'*J^4. 

444>ii MW-f (277)-S: Sn~ itt Au-s.^^ Cu4 ^fr 4^iS- "J:-E:4. 

444>. «ll>^d-|-(277)4 lV-d-8r ^J5.'>J^4 ^4^-^7(278)-!- ^-fr44 ^4^4°J>r(271) ^1 4^V<m1 
^sjjL. 444^ «H^d^(277)4 4^d-S: >di^^44 -^4^-1- (278)-^ ^^44 ^d#4od^(27l)4 4^d«H) 

4411 ^d44^]4. ol^d4 '*i4<^-|-«ll ^'^ll 44'H^-Sr •S-**^*! -^44 4 ^4. 

44. *>! >a4<»fl'>«4. ^44<a-l-(271.271). ^^4'>J^(272). 444^ «^'*d-i-(277)-€: 44(243)4 

44*11 *44i^ f^^4M- %'*^^4. 
444. ^^4* '»«'<d^d-^(230)4 -o^^oil ^444 1^4-1: 4'^4-l:(230) ^ <^^3.^H:^] 

(221e)-b 44 3.7]^ ^in^ 4 ^4- 
;^5lJt-t 4 '^'^4 4 7'^^! 4-i: ^]7^^4<^^d o-^^iJl4^<f4(22H)4 ^d^5-44- 
^525.-^ ^}7] o-ii^j5.4^i4(221f)4 ^i^^li44. 

4 ^^M^ ^f-t4 4^ 41:^ ^^^141 ^11I4<^4 4444. 

4 ^i^M^ •-^^M ^^4 (22104 ''H^4^ T^i-^^d ^-f***! ^^^4. 

o| ^A\<A\s\ <^;Si4;*4(221f)-b -fliL4^-o^l ^i'i-^ 444 44:^-^-|-(279) 4 4444(22) ^Hl 
4iL. 4^^j^-i(279)o« cJI*^^ ^»k^^'f(280)4 42144(223) 4^ ^^J4-t *d^4 44441:(222, 
223)* ^;^^4- 

4^^^-i:(279)4 ^*^^^t(280)4 ^^^^4 ■fral7l4-|-(222.223) 4^1 5.4^(226)4 ^4« 

4. 

*^^^(282)-S: 444^-l-(222223) 440(1 44^44^. i4+(226)4 4»d4^ ^*i4(225)o!| 4«ll 4 
«8^J4. 
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o) oij^5.><)4:*](221f)ol!'<i ^^e^<U-i-(23l)-€: ^^^^1 (225) «l-^^<=^, ^^M]{225) 

*>l-i- ^4«Jf-(231)^5l 4W(225)sl oi^H *^4*a'i-(231)^ ^^^^ iE)<aB«ol>a (orientation) 

ol:5J (227)s] ^<^<»1 <^I^^i-*l^<^A) (221f)-^ ^4. 

;t4^^. <»ii^ji>^)^v^U221f)^ *M^4 

ilK ^"^ -g'i-4*a'l-(231)-S:. ^^^^-|-(280)s^ ^^^'l-i- -1-^^1(225)^4 ^it^^l ix] ii^ «^ (228) 

o.^. ^f-4<d-i-(231)-i- -f-^H ^4^^ ^J:!^ ^l^uM^^ ^ 514 
«1 oj^j-fl ^n^, ^^J-^J^7f >Ui-t 4^ol 4^i^«H ^^1 

ol5}7^o|, 744:3)01 5.A)<g4^ -i-^^-^-^^S.^^ ^}^]^ ^ 5^4 

c\ ^lA.]<^]s\ <'«^j5.x);»^^|(221g)-^ 7]5] 47) '>Ji^ji^l^<}^l(221f)5f -f-^dl!: 1^3:^ ^-^4 
«1 -^^-^m^r -g-i"4'U-i:(231)4 ^f-4*lli-(231a)4 «H*i^ -^-^J^l 5a4. 

o] ^^A]<4^ ^A^3.^]^i^{2Zlg)<^^. ^■^s\ ^f.4*>df-(23U31a)^ -8-^^(225)i4 4^^sl -^el^I 
^K222) ^oJI •a^^ i^lV ^^1*^^. 4^:41(225)5. i^^^ JL^lJa. 4^;<ll{225) Ji.4 5.44 
(226)s] ^^-f -l-ellsi :^^A] ^^j^4 

^-|-4ll-r(231,231a)f^5] ^44^i-f (231a)-^ 4i4*li-^5.'*1 ^^5l<H ^4^4:3:-i-«l f-^4 
^4 ^*M^l-(280)2] i.o|x-^ ^71] ^o^;^] ^4^1 1V4 

-§-|-4^J'^(23U31a)-S: ^^1^] "-I iLi^M^-^H)**!^ ''-^)4 ^^-8: ^^*^°n^(283) 

^ ^4^4 

^44*a-|-(231)ol ^<i^ <S<^^ofl ■g-*;^ (225)114 ^^^4 A>^I4(226)51 ^1^4 -i:«fl5| <i<i^ 4^4 
^4^4. 

m-t^, ^■^^ii>^l^i^](221g)7f ^^Elo] i>*l;«J^]^.*^ 4^ig ;^-fofl, i>^14(226)<Hl iL^s)a i>^14 
(226)5] ^^^-8: 5-4^ ^'^o^*>l °i|^J^^1^^^4 ^d^^l^. 4-^ ^^*14t 

^'H] 5^1^ oJ^H iil^oii^ ^ Sit ^^'^14 

o]4^^^]. «14 i4-f (226)*>il iL%V5J4 ^i^lBfi JL>^14(226)s) ^^34 t^s] <i<>i% ^.s. 

^ "i^^S-^H 7H4:*|t ^ol4. 

*>1^ ^-foll, i44(226)5| l-afl*** ^44oJ-l-(231)sl ^^a-S: Jl'H^ 5J^^ 5.4*a>i^4 

^1 ^J*^ -I^:^t S-l- ^014 
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ol^ ^a-^HH^I-fe-, ;«il7^j'^m^^ 4sf^i-8r ^""l^ -^J^t ^ ^4. 
<'i«<^^dS.°-K259)i5. ^-^^^ 

(20)0, ;a--^J;<^l:(3)oq ;5i7l:=J 05.- :y^5|^ ^^-g- IC(5) ^ofl ^^^^ «fl^d4(4) ^ 

#7] ^ttl ^d-^^d4^(3) -H-fl ^^J^-^ $]5..>]l^d(73)4 315-^)1^(73)^ i^d4:2., 
^j^^(9)-|' i*4^U. ^'^tV;^>l'(3)4 ^-^^^l ^Ulj T^-^j^i-^ f^7«l^M}(45)7} i41»-^ 

(20) ^*d4-^ «H4. ^-1(20) ^4^4 f^^^d4(45) ^ ^^'d4-|-(3)o« cfl^^V ^l*l^o« ^xj^ tLJ|. 
-I- IC(5)-fl -J^^V4{44) ^ 4^^i7V-i:(42)l ^^44 »W414)4 1^4-^4 -H^i^, m 

(20) f^;^^V4(45) ^ ^^^d4-l-(3)4 ^^M^ ^^i^)^ '>J^^J4(44) t^4^d4-|-(42) 4 

4<H1 ^d4^^5. ^d^44 4^ ^-^(20) ^<^] f t^4-i- '•H^^d:(4)-i- -?.*i4"^ 

4^-i-2^ 

2. ^11 ^^oi) ^<H4. 44 ^^1-^(20) ^^45] ^4^d4(45)4 ^d^tV4f-(3)^ ol^J-i^d^ (95)ofl 
^^M^ «H>*d^d:(4)sj <g^H!:4(44) ^ ^^^V4-|:(42) 44oil ^d4^i5. ^^4-^ iJJ^- ^ 

3. 5144. ^4^1-(55)-S: ^VA^W ^44*1-^ ^A-k 44-^5. 4-^ ^nt^ 44 

4 

4. 4l^}o\] al44. 47] sfl-|(20) ^»d^4 #^ol ftit -t^4^ «}i>d^(4)-f'f-8: 3ll»'^(20) 

5. 5i44. ^-}<Hi 4^i(20) ^»d44 f:^44 -H^^K4)o] a]s. <^*^4 -^^4-^ 
m) 4ofl ^4^ 4^1 ^-i-i- 1C(5)4 ^^J4 AJ:^4(6)5.^4^-fe ^1: 44^^ 4-e 44 
4 ^^-f 5^ 

6. ;0|l^oll 51144. ""M U444 ^47l'^-?-4^ t^(10)-a: ^^^V7]-^(3)4 %e^4 ^45^5.-5- 
t^aj/^-f «ll>^d^d(4) 4^4 4^ 4-4(20) ^442] 4-^^d4^(3)-|- 4444 44 4'§-4-t ^i-l- ^4^ 

4^]4 4^j-i-2i 

7. 444 a.'d4 ^^^f 44 4^^ 4^4 'd^^d4^(3). ^^i^^l^ 4^m)% •?^44 4«« 4^ 
(20)21 4^^i7H-(3)o« 47|4iLi 4^4-& ^-S-* 1C(5) 4«(l ^^'I'^i* 4>a^d(4). ^el:2. 445.-^^1 

411-1- ^514^471 4^ -fr44^ 4>^^(4)oq :d44-«-S. 4^4-b 45.44(73)-!- 4^(20)-ll 
S144. 4^(20) ^441- 44 <a44JL 44oil 4*34 4<a*(9)-i- ':i:t 4^tV4-i:(3)^4 
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4(73)'!: i4*U ^^#(9)-i- -l-^a*^ ^^»&4f:(3)4 ^^t^^l ^^^M 

(45)^ ^-^^V-^ ^i^lsf. >5^7l f ^x^-i- «M^(4) ^<H] ^^^(20) ^^^sj ^711^^};^} (45) H ^d^^Ml:(3) 
<H1 ^-flV ^^]<Hl ^^-g- IC{S)<^] <^4^^ ^J^'(>^H44) ^ ^^^M^U2)% ^i^^. ^<f'7l 

^J4(45) li :ti^^^4t(3)-i: ^}^\ ^^(20) f-^^-l" «H>a^H4)'|- ^^^^ IJ^^M 

(44) ^ t^'^4-i:(42)ir ^"i^^ ^i^l^f. '^j-^l ^^M>(45) t^^i7\^{Z) olH^5.;3'fl(95)*Hj 

^^^1 'a^^V4(44) ^ 47] tmt4-i-(42)oll ^'^^^ ^W^- ^^l^l 

^ zv- ^^o) ^^A]-!: «l|>a^-|-(104) JielJi o) ^4^1^ sll»^(120)-|- i^^^7l ^^flx^ all^(120)4 
^K]^'?i4-i-(103)<H] o.^ ^^^^^ ^-i-§- IC(105). 51^5.4^] ^-^^ -^Jxi- ^j^^M 

.a^l ^^x^-i- «ll^ie:l-(104)oi) :*i7l^o.5_ 5)5.«H'^d(173)'i- 3||i-4(120) H) Sl'H'^l. t^^^ 

^ «fl-^i^^ 7-^7-1(104)0]] m-i-^U :?i^^M-i'(103)4 -l-^^^f- >lllf^^^V^}(145)4 ;*(|2f^:^^^ 

4(146)4 341^(120) ^»^44 n^*oi^5. f-?«4-i- «H>^^dl-2| 44(104)0(1 «41^lV ^^«a4-|:(103) 3.-f4 
0^14 ^4 T«-y4jL. f-'5<4-i- «M^V(i04)ofl oJ^d1> 4^ ^^M^ «1|^d^i(104')*^ ^-i-* 4l^^!'t>4 
(145)oi] #2il4-§- ^H^^i-fT 44 (104)0^1 ^-I-IV ^12^^^V4(146)-|- ^^44 4^^ 4li}^«l|^d 
(i73)o| 0^444 n^4-l-(l03.l45J46)o^] ^-^jsi. ^ofl ^:^4^1 5ii'-|(i20) ^'d-?'4 

4. A^7| tiH^i^ -f^^ ^-'i^Ji t"-1-§- IC(105)o1] <d^44r '^1^4^^4(144). t^4^^4-i:(142) ^ ^l3^;ll 
^^4(148)4 4^^(120) ^'^44 41^^1^4(145). 4.^n_V4'H-{103). ^el3L 4 2^41^4 (U6)o(! 
44oji ^^JsljL. .^^71 <ye.^^i4(144)f- ^^7] 4 3^4'i4(148)o|l ^^44 411 4 2 5)5.4 ^d (147) 4 f 
-^4^ ^^-4 t«S|44 4^*J^(104) 4^1 4*14. 4''^(120) ^^^^ 41^4^14(145). 
(103), :j-e\jL 4 2^4^x^4(146)4 44'»fl ^^44 «ll>*d41-(104) 442] ^^H^\AilU), 

^14-1: (142). ZLE]JL 4 3 ^4 ^i4 (148) oil ^^7\^3-^ ^J^^l 4^(120) 4oll '*<^4 t 

*^4-i- 4^d^dl-(104)-^ ^-i: ^^<l^^ 4-e 4^14 4^1:4 t^^- 

9. ^]8*i4 o^oix^. A}.7i 4^^(120) ^»d44 ^"d*! tt^ ^^44 4^^^(104) -^--g-S: ^J'4 4*1! 
(120) ^«14i4 44 4*«4 ^444-b ^J-l- ^'S^^ ^J^^ 'J-*14 44-i-4 ^ 

10. 4 9*^4 5a44, ^^(96)-^ ^0^4 ^^M^ 4>a^-i:(104) °l -^-7) 4^1(120) ^ol;^! 
^-gr^l 714-^(140)0]] ^><i4-b ^-1- 4^ ^J^^ 442] 4^-i:e| T^^. 

11. 4 8t4 5144. ""M U7H^4 ^444-^45. t^dlO)-^ 44 l-M4-i- 4>^d^if-(104) 44 
oil 4-^^^4-l-(3,42 : 45.44: 46,48)4 ^1-4 '^44 uL;*J4i^4 1-44* 4^^d:l-(104) 444 
44 44 ^o^4 ^»'I(120) 'y44'fe- ^4^5. «|-^ jy^^ 444 4^-&4 t":£. 

12. 4 8^o»i o;i44, ^5i(97)-^ *J^^i4(144). 't^^V4-i-(142). ^elii 4 3^4^i4(143) ^ 4*14 
^7^4 J. -§-4:-|- 44 *d444 4^ 4 2 45.»l|'^(l47)o(| 4-1-4^ 47] ^444 4^d^f-(l04) 4 4^ 
2] 44^(140)0]] T^>^j4^ ^-f 4^ ^J4:% 442] i"^. 

13. 48*H oj^o)^, 4-7] 444(140)-8: *»j^^i4(144). #3144^(142). ft-^- 4 3 ^4 ^V4 (143) oil 4 
■§-4^ 44* 444-i-(i04AM04AM04Tl4 4-^44 44^ ^^J^^. 4-t ^Jnt^ 4^4 H-^J 
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14. 3X^^i im't «M^-i-ao4)-8: «a^^>4(i44). t^^4-i:(i42) ^ ^\z^m^ 

(143)s| <tH ^]2i]^^mW)^^ ^^<^ «o^*M^ -^o^^i ^^(120) ^^^4 ^J- 

15. ;«qi5^ofl Sl<H>H. ^7] «ll>a^'i-(i04)-^ »J^'LV;4a44). t^^J41-(142). H ^Z^A]^i:^ 
(148)sl ^oj >^7| :«(l23)5.*fl>a(147) ^4 ^^)'^-^ '^o^*^-^^ ^o^^^ ^^(120) 

JL, 471 >l]2 5l5.«Jl^d(147)oi ^^IIV ^Bin^l 'L^4i:a42.143,144,148) s| <i5l 4^ M 

oil -f^>^^-i: «H'*d^-|-(104)^ ^^^\^ ^J41-(142.143,144.148)'Hl ^-§-1^ ^4 90 

S. Ml7l 1805- ^-1: ^^cli5. H^J-g-^l T^2:. 

16. 4m-^ 3X^M. 4^1 ^^-i- lC(105)t 471 -f^^^^-f «tl^^f-(104)ol ^-^-el^J 
■i-(104) 44^1 ^-g: flofl ^^sl^ 54- -^=^-2^ '^^^ ^^-^^ 

17. ;«(|8^o|| sao^xi ;d;^>4^t(155)^ 4^1 «l|>a4^(104) ^^3^5. 

18. 5.^5] ^^d^-f- 44 4^2] xi^«iVpc}-l-(l03). -^-^4i- ^^^^ 7l7?ln4(i40) ^Hl «Md 
44-5] ^^M^ '•H^d^-i:(104), o| ^H) ^lik]^ s^^^Am)^ "f-m^) 4^1 ^"i 

(120)5j :?i^^i7H-(103)^ ;!i7]^ o.^ ^^51-^ T^-^-i- IC(105), ii^l^ 445-4^1 45:-f 
71 47) §:^M^ tiq^i4l-(i04)ofl ;^7l^iai ^^^l-fe ^5.«ll>d(173)-i: ^jt^ s^^^a20)ofl 5l<H>H, 
sll«|(l20) ^ofl f ^^H-t «^l^4-rsl ='-|74og(104) 47] ifl^(120) 4-^ 4*0^-^-5. 

47] f ^-^^^ »^4^1- ^44(104)01] cfl-g-*} ;jl-^'e^^l-i-(103)2l 44 ^14 ^^^d 4^(103) 

:|:o.^|.^ ;»{]l^^]^d4(145)s} ;Ml2^^1>LV^l(146)-i- ^d^l^}. 4^1 ^H^d^i^-^^ 4 

4(104)<H1 ^-I-IV 471 ;^l2^;Nl^V4(146)-i: o^ei7}7l (103,145,146) <Hl 2l»fl ^^j^i <^ ^^og >.^7l 

t^>^i-i: «il4^(104)o(| 'd^dlV 41- -f^^^^^-l- -ll44(145)oil cH^lV ;m 1^7(1 1^4(145) ^ ^i'^t\7] 
A\n^^^^m)%r ^l^«>-b ^dJNl4. 44 ^^M^ -11^4^(104) ^Hl «tl>^d^ 4^4 ^^JsU 44 ^ 
^(120) ^^-^4 44 ^l^J^^d4(145). ^d^'^^4f■a03),J-4i ^1 2 ^^tV4{146)-fl 444 4 

^) IC(105)oil <d^4-t <a^^^4(144). t^4^V4-i:(142). iLiilJL ;Ml 3 ^;Nl^V4(148)f ^1-^^U, 4 

4 '^d?^^V4{144)l- 44 ^13^;^ 1^4(148) oil ^^-^44 >l]2 5]^'^l|>'d(147)-|- ^\^^^ ^J:^14. 44 
341-^(120) ^^^^ 44 ^1 ^^1^^4(145). 4.^'li4-f(103). nelJ. ^1 2 ^^]^d4(146) I: 44 t^4-i: 
«)14^1:(104) 44^ 44 <y^«L^4(144), t^^d4i-{U2). ^ ^1 3^^ «lW (148)^4. 4i 44 ^ 

^(120) ^^44 44 f ^>H-& »'H^-i-a04)4 ^^4^. 44 tV4i-(103.142 : 145.144 ; 146.148) 
±^ :^4^^^fi.(195)o|l s\^a] 45:4ofl ^4^^5. ^<v4-^ t^^^^ 444 4^4 

^ 4*a. 

19. t}^o^ 44 «)14^ 4^4 ^d^^d4-|-(103). •fr'l-'*^^ ^^'^ 4^^(140) 4ofl 

7^- 4^o| ^?fl4-|- «114^-^(104). 4 44 ^^1^ 4^1(120)-^- "?-l-44 4«ll 44 4^^(120) ^ 
»^44 44 ^d-^^d4^n03)4 ^d44^^ ^44^ -^-^-g- 1C(105). aelJL 44 ^^^.(120)-!: 4-i-4-b 
4xi- ^•3-44 4««4 44 €^^4-1: «fl4^-^(l04)o(| ;?i4^.s.5. ^i-i-4^d(iii)-l- ^fl^ 

{120)4 a*H4. 44 f ^4-|- «1|>^^1:4 444 ^-§-4^ -l-^tl: 44 ^d^^d4-l:(103)4 ^-^4^ 4 
lf^MsV4(145)4 42*4^14(146)4 44 4*^(120) ^»a44 4^ 4«i^s. 44 4^3(120) ^44 :i 
^sl o^^ig 4o^| 7\\^^JL, 44 -f^>*l^ 4^d4-f* 44(104A)4 44 4 2f^4H^4(l46)# 4 
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7l ^^^]^ «M^Kl04A)oll oi^i^ 41- t^^^it ^H^CmAO^Hl tll^t^ >j}7l Aili^;^)cMKi45)cH] ;y 
^*f7l ;mi SI (173)^1 -^<^7l 74 ^;*)-f (103.145,146)^1 sjefl «t -^^^O ^-^-^^l-t ^}7\ ^ 

^^(120) ^t^^s] ^ofl ^>ys]:2. 4:^] ^-l-l- IC(105)<H] '^^s]^ *y ^^.V^f (144), 

t^'a^f-f(142), a.e|iL ;Nl3^7^Ic^4(l48)7^ >^^7l i41^(120) ^4^^ ^o^^l ^1 1 t^ItV^iUS), 

(148) «« ^l2 3|5.«Il>a(U7)o] ;»fl*slJl, ^ 3 5] X-fl^ (150)1- ^-r^W i^^l 3 f^TlK^HUS) o(| 
"i^^^ ^A^n^^miS)^} -1^71 »1|'^^^(104A) «11<^4. -^^I ifl^l(120)-ir ^ 

>ai^^^M(151)7f >'^7l ^?i)>tl4 «fl>a^Vi:(l04A)5| 4^] 

(149) oi| ^*^H T^^J^-b ^}7\ ^J.^7j5i(lll)5j ^145] ic^^o^l ^7] 3(1^^(120) ^t^^^ ^o^ 

7) ^ll^^^i^>(145), ^^^^4-i:(103). ^e^JL 4 2 ^7ilc^;^V(l46)7f n-^ 7^z^s\ x^-^^o^ ^71 
")l^d^i-i-(104) 7^^B\ ^}7] ^J^t^4(144), f ^^i4i:(142). 4 3^;^)'L>4(148)<M1 ^d^]^^^ 

4^(120) ^ofl >^7l ^iS^Aj^ -ll'a'i^(104)4, ^o^7l ^^M^ «fl>a^'f(104)s| >^^7| ;M1 

4f^;N|^J;^>(U9)7f ^J. ^713^(111) 5| >^7l -*lJ.^^^J;+(151)oil ^71^0.5. 47) f 

20. 4l9*oHl 47] 3il^{i20)-8r ^^^Ki^^X ^44^0)3.. ^o^7l ^e^7l3i+(ni)-^ if7| 
(120)sl ^^^^ 44 *yn_H^^ U- ^i44^*d ig^^ 

21. 5ll<H4. 47] 4^s) -HAiat^s] ^^(104AM04A".104T1^ '*cF7| Ai)4f^;^ltV4 
(149)^ 47] ^^-1-714(111)^ ^^7) >as.^"3-^J4(151)oll ^d^sl^l &'-c ^^o'^5- ^f-fe: JJ^^ '^1*1 

22. >\]Zl^o\] ^<H4. ^0^7) «^>^4-f^ ^•|-(104AM04AM04Tlsj a}?] ;Ml 4 ^^^Mf (149)-fe- ^ 
7l 7l;«J|T^(140)4 ^i^Js]-^ -^^J^^ ^cF^l^ ol^-lr^ ^i- 

23. ^19^c^o(| o^c^Al, ^^7] ^-iim) ^-^o] ^^A]^ «l|^d^f:(104AM04A'',104 

24. 419*^09 5a<H><i 47| -S-e.l-7l^(ni)-S: i-t >5i^*>l>^1(113)-i- 7^:^ >^^7| ii«^i(120) 41 
oil ^^s^iL T^>a.2.4:M <H^-i-^ ^-l- -^^-2.5. ;iVA|sl «H-«-i-2l 

25. ^124*H 5a44. ^oM €-^-1:714(111)^ ^}7] (103)«>1 ^1^^ ^^7] i^ofl 

^J-7! i4|v|(i20) ^5^40] ird^<H) ^t^^jsljL, ^J-7) ^ajx^-i- «ll^d^l-(104A)-€r ^o^7| iHj-^dZO) H 

47| ^^^71^(111) f-ell^ -^oj^l-b 4^J.2.^ 4-^ i^Jn^^ ^^^5) 4>a42^ ^3.. 

26. ^125^<^| sa'H^. ^J'd U4^^5| ^;j7i«M^;fl5. t^(no)-8: >^^7) ^^A]4, «M«ff^ 44 

(104A)ofl cfl-i-lV >y-7l ^^^4f-(103.142 : 145444; 146.148)5) n-f-ol ^^a] JL^s)5.-S. >a-7| h^^* 
l-f^ ^o\s. 44(104A)^ -?iofl 47) n^lim)^ €-.g.l-7|4i(ni)5) ^^^1- ^J<HM|^ ^-k 

27. ^mcH] o^<H4, A^7l 4^^(120)5] ^»d44 ^J-71 ^«^I4^ «l|>^d^-|:(104) 4'>14 ^^4 44 f-^^ 
»»ll'\i^-i-(104)4 44 €-^.-1-4^(111) 4°]4 ^^^^ ^7i;a^^JL(112)<H] 4*fl4 '^l^H^-^ 

28. 444 44 ^^^^ 4^4 ^•^^41-(103). 4-i-4-i: ^Jt^ 4^*^(140) 4«1I 4>a'l^-i- 

^ 4^4 #«J|4-fr ^>a4-ir(104) ^eJJL 4*>(| ^4ja 4«^(120)-i: t^-§-44 4*11 44 4*^(120)4 4 
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71 4^^i4-i-(103)oJ >a7|^| ic(l05). =l^JL s\:^S,^^ ^IX^ ^*^7l ^ 

^ ^oi] ^o'-7l ^^^Mi-(103)4 ^-n-^-b ^11^^1^^4(145) ^ ^I2f^^]^^4(146)i: 4'^^^,/}7] 
"H-^d^l-^ *1-H-(104A)*^ ^^-^ ^}7\ 42^^^i7\{ue)'^ ^:^>f-(103.145,146)<»i 

^>a« % 4^51 471 ^4^mA)^ <a^iv 44 i^-h-^ -q'^d4(io4A')^ ^-§-« -^71 

^^^M(145)oll 4lSl^«Il>a(173)-i: ^l^«h^ 'i>5efls^, >a-7l ^n^]-^ »»H>d€l-(104A) 4 

7l »Ht 4^ ^-^JsliL >*7l 34^1(120) ^7] :^llf^;^l^i4(145). ^^^M-i-aOS). =i€\JL 

2^7]|^i7Hl46)Hl cfl-l-tV ^^\^o\] ^:|-8- IC(105)7} ^4^^ ''J^^M(U4). t^^i4-i-(142). ^U^^l 
^14(148)-!: M]^^yjL, ^^^^^4(144)^ ^i^] ^1 3 ^^1^^4(148) <H] ^j^^f-b ^1 2 3]5.«ll^(147)^ 

^I3 5l5.«fl>^(150)* 7]^ 47] ;M13^:^1^J:4(148)<HI ^^^l-^ 4^^^''M{U9)^ 4^^^ ^i^Nl 
5^, >^^7| €-:g.l-7l4Klll)sl «f4^ JL^d^oH -^^^ -fs«x1-i: «W^il-(104A)Bl 471 >fl4^^]^vV4(149)^ 
44 311^1(120)^ T^^*>7| iHll ^JiLf- ^^l^^^^Vj^dSD-f 'i?*!^. >^^7i t 

A^^^^im)^ ^}7] 51)1.1(120) ^»^4S1 47] ;»qi^^^V4(145). ^^lV4-i-(103), ;«?|2f^ 
7^1't^4(l46)7}- 44^ ^-§-j2.^ Ih7] ^^M^ 445] 47) <>J^^J:4(144). ^M^^A 

^{UZ), ^bU ;M]3f^7ilit^^Hl48)^] ^j7];5|o.5. 47) 3^1^(120) ^'d4 ^1<H1 ^^^l-fe- ^^ 

^5}., 471 ^^i-7iJ^au)-i- ^}7] ^-^M'^im)^ 47] ;M)4^;=}|^v4(i49)7y x^-%~^^ ^}7] ^ 
^1-71^(111)51 47] i!x^§•l^4(l5l)o^l ^7i^i5- IV 471 «i|>^i^-f(i04) ^ofl 

"i^^ 4>1S1 4.3. 

29. ;Hl28*oa sl<H>ti 4^ sl^ d^^o]Amn)^ ^-^*>^ 44 €Jg.-i-7li&(iii)i^ 44 ^d^^V41:(103) 

<»1 ^I^^ ^4 47] 47] 3fl-|(l20) ^^^44 ^^45] 5.^^]<H] ^^4-^ ^jTflsl, 47] f-^ 

»l|>^i4^(104A)«^l 47| ^^{m) ^^44 4^1 ^^l-^l^J:(lll)5l -irm- ^«>1^M1 'LM14, 
U44S1 ^44*^4^5. ;^]4€ t^dlO)-^ 44 1-^4-1- ^H-d^J-^s] 47I ^K(104A)<H] 

44 ^4-i:(103,142 ; 145.144: 146,148)4 ^^^4 :a^45-^ 44 4«1|4 44 ^^4-|- -fl^^V 

■|-(104A)4 4^^ 44 44 ill»^(120)4 ^ 44 •&^-i-4^(lll)-|- 'J4^4 4«« a}]^*}^ 

^1- i«4-fc 444 <H^^^ 4»a. 

30. .428*^0^1 oio]A], ^^^Mm)7\ 44 ^^i(i20) ^»€44 44 «)l'^^J-i-(l04A) 4*1 °^ 
44 1-^4^ «M^J:^(l04A)4 47] ^-^•l-7ii{V(iu) 4°H1 7^^. ^ 4*^011 ^1^4 7}^, ^71^ a. 
4jl 7}oio\] oj^x^ ^elsl-b ^^^4, -^4011 47114 ^7l-<y- »lU>d^i(115,116)<H} 4-Mj oi^s] ^^o_^ 4 
4 ^V4'f (103.142 : 145.144; 146.148) 4 H4-^ ^Mjf- i^^^b 4^4 4^-^^ 4»a. 

31. ^»S4(227)4 i4sll^(228)4, 44 4»d4(227)l- 44 4elM 4*Mi 44 5.44*^(228)4 4 
7l ^»a4(227) 4ofl ^^1^ 4^4 »ll4*-f(230) ^ <>l 4ofl 47l ^44^(228)^- 4-S. 
4:4(229)4, ^<d44(243)4, ^.f-sl cHaHo) 4*^10.^ 47) m|^d^^(230) 4 «><>«L^ 4^*>^1 44 "fl^^i-f- 
(230)5) 44 43114 4*0^4 iiL44^ 4*<^2] 47] ^i<^7l3t(243) 4^5] 4 ^4-i- (244.245. 
246.247)i- i«h4JL, 4x °i^J: 4^1 44 4^2] ^J^^J4i-(244245.246.247)5] ^-^ofl 3^4^^ 
5. ^44JL 44 4^^4(229)<Hl ^d7M^-S. ^^^-t 4ol4^ 4^d (253,256,257.258.291) -1- ^-V^ 

44 4^4 «ll44i:(230)4. 44 ^*d4{227) m ^^^A^ -d^lV 44 4^4 »D^d»^-ir(230) 
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^}7\ ^^^>;4'i-(244^45^46.247)o(I ^ ^4^1^. i 4-1: ^^^1 4^^! «1|aI^^(230) 

^ ^j^'S4-f (244^45.246,247)51 i ^ ^^i^^ ^"t^ 4 ^Jt (238.239) -|- i^o)-^ Sl^]^ 
»'i(228)4» 471 JL^I 211^1(228) ^}7\ ^^s] -i^-|-4°Jt (238239) ^ ef;^^^^)-!-©) -|-o^^j^;g]^ 
(259)o(l ^d^s)^ 4^2] «l|>a^J-i-{230) 44sl ^d^^^;^Vt (244.245.246,247) 

32. ^»S-9-(227)-^ ^^-t i>^li«ll«i(228)5f. >^^7| ^ia^(227)ofl 4-1- <H«»I4 -o^*i5. >«}7l S.^M^{22%) 
^ ^^^(227) ^ofl ull^^ ^■^3\ «il>a*f:(230)4 4 ^'Hf ^4^1^ 4^1 i>^|Ji|^(228)-i- t^-I-^^I ^KV 
H5^K229)4. ^i*a7l3?i(243)i+. if-sl H^lM •fr^o^^-S. >^«}7l Hll>a^'i-(230) ^-^44 ^'cf* 

-f (244,245,246.247) 4. i}i °<^^v]: ^'r^ ^d^^J4-r(244.245,246,247) 2] ^7Mo_i 

^d^4:n- 5]5-4i4(229)<H) ^7)^ o._g_ xj^sj-b 4ol^^ «ll^d( 253,256,257.258,291 )f i1}4-c 
^t7| «ilAi4^(230)4. >^,f7l ^»a4(227) ^<Hl ^-^9] ^M^^i230) ^7) ^d^«L^4i- 

(244,245,246.247)4 ^-^^Hl ^144^ 44 -^-^4 -l|-*d3xt-i-(230) 4 H^Hlo] »S4o« 

^4^^ ^^J4-fe- 4^4 -g'-i-4'a-i-(231)"i- ^*»l4-fe- A44^j(228)4. 44 A44v!(228) 4'H] 44 4^ 
4 ^^4oJ-^(231) ^ 4^d4^xl:4-|-<H) -l-'»J^i4^JL(259)<>fl 4*fl4 ^--^4-^ 44 4^4 «fl^d4tl-(230) 
44^ ^4^i4-|-(244.245.246.247)-^ JZ-*J4^ ^J^J:^ 444 ^^i. 

33. ^^-f(227)-i- zi^ J14^^ (228)4. 4^1 ^^^(227)4 44!: ^^^l**) 4*o^^i^ 47) JL44^^(228) 
4 471 ^^.^(227) «fl4^. B}|>^d3^^(227)4 4*>») '*^4€ 47) ^>^N*-^(228)-i- t^-§-47I 
4^ 4-2-4:4(229)4. ^^43i(243)4. 4^ '*l|>^d^^(230)4 "<^^.^^e<H) ^o]S. ^■^3\ ^d4«i4^(244. 
245,246,247) 'iJ44i 47l 4 5.4:4(229) ofl ^4^5.^ ^-^^^ 4ol4^ '•M(253, 
256,257,258.291)4, 44 n^'d4 4^1 44 4't-4 «ll>^d^^(230) 47-^4 47l ^d4^V4-i-(244.245.246.247) 
oil ^d^4J0- 44 «i] ^41- (230) 51 o^fejicj t^o|.|. _^*j-af-t t^o,^ ^^^^^ ^^js)- 4^ 
4 ^1 l^-i'K}4^(231), OLS]JL ^'^4 4<Hl 444 «l|'^^Vl:(230)2l ^J-^^14i- (244,245.246.247) 
^•Sroll ^^P-^ ^^^s\jL .?f^2| «M^^l-(230)4 4^1°i Hi4-^ i£1}4-& ^^^^^l 7^44 *i'*j4-Jr 4^4 
4 2^f-^i4-l-(238,239)-|:r it^4-fe 44 Ji45l|»-| (228)4. 44 i4^^d(228) 4o3 47| 1 ^i-^t^^ 
(231), 44 ^ 2 ^-f-'i}4^ (238,239). ^elJl 4'y4-«;^4-^*»fl l^l^dS- ^-^4M259)o^ s|*«4 ^^^l-t 
444 «»l>d4ti-(230) 444 ^<^tV4-^(244.245.246.247)-i- il1}44r ^J^^ :^A|4 4^-|:Sl T^^- 

34. ;»1|31%H 5144, 47| 4ol4>. -H-^l-Sr 47| ^^^4^d(243) ^^is\jL a 4-E- *?>^i4^'>il ^4 
^d41-(244.245.246.247)-|^ ^J-^^-c ^1 1 4o|4:^- «H^d(256)-gr JL*>4^ 4-^ ^ 

444 

35. 431*^<HI SI44. 44 4'>I44: nH^d-?: 44 4^4:4(229)4 4-':^ 44 4^4 *S^ofl ^4 
4 44 ^<S4^d(243) 4oil %4^. 4 2«^4»fl>i •'r|>a(253a)4. 44 SliS-4:4(229)4 44 
44 4-2:4 ^408 7^44 ^.^44(243) 4<H| ^44^ 43 4o]4^ «t|4(25Sa)4. 44 45.4j*K229) 
^<H| ^44:2- o^iDjo] 7^7^ >^7] 42 443fl4i «l|>^d(253a) ^ 47) ;M)3 4'>I44. «il><d (255a) oil ^44:b 
4:4^ 4444. «l|4(258)-^ i^4^ 4^J-2-^ 4-Jr H^^^ 4*14 H-^J-i-el 

36. 4314<H1 ^44. 47] ^H^^^ 4>d(253a.255a258)fr 47] «I14^V1'(230) 47-f4 44 ^d'^7|4 
(243)4 4<H] T^44^ S-l- 4^J^5. 4^ 4*14 4llj^N 

37. 434^^ofl 5144. 44 414444. -Jl>a(253a)-^ 44 ^*d4^i(243) ^ 44 414444: 
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(253a) o| ^}7] ^<a7|^(243)4 ^i^] 51^4^4(229) ^^^-t ^-i: 4^-2-^ 

38. ;^131^oi| oio]x\^ 471 olHj'i:?i''-,M259)'U ^^J^^ 4^ ^nl^ ^^^1^ <H^*5] 

39. X|31^ a^lH, 4^1 i^)afl'a(228)^ >*J-J: 5.^"!: I'^J^ ^^1* ^-^l" (279280) 4 

=S-fer i^l7l4f-(222.223)-i: ^^l -g■•|-^^<d•f (ZSl^laj-^ i^l-g- 

(279,280)^ <a'^ o]^ 7|3a-i-s) f *y^^ofl ^^7] J.'^l 7] ^if (222.223) ^<Hi ^4 

^ >J-7l ^^34(227) ^ofl ^^^-b S-l: 3r|et^ ;x^^lo| <H>^4ej t^^. 

40. ^4^(227)-!: 5}) -| (228) -g: ^^l i>^) 4 ^1(228) t^-|-*}-7) >^;il^ 3]5^;^H229) ^ 
<H1 44-2] «)|>d^J:l-(230)l- 47| i'<H^4(228)2l ^^^{227)s\^ ^"i^^ ^i^l^, ^c^^l sfl ^ (228) -i: 
^7] «ilxi^-t(230)s) Aj7| i>^]ifl^(228)ol! '^fl'tt >a^*a^^Mi-(244). -H^^^ -^J^-^J ^ ^W245) , ^^1 
i J^t^'S^-t (246247) <»! <a^^-2.5. ^H^Ife ^^;«flJL(259)o(| ^}7\ ^^A^^{23Q) 
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